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INTRODUCTION 

This  report  relates  to  the  progress  of 
the  system  of  agricultural  experiment 
stations  in  the  United  States  and  some 
of  the  problems  of  their  organization 
and  administration. 

While  this  system  was  established 
mainly  as  a  result  of  Federal  legisla¬ 
tion,  in  1887,  the  relation  of  the  Fed¬ 
eral  Government  to  it  is  one  of  par¬ 
ticipation  rather  than  of  control.  It 
has  continued  its  aid  through  increas¬ 


ing  appropriations,  and  that  these 
might  be  safeguarded  and  used  to  best 
effect  the  country  over  it  has  provided 
for  a  general  supervision.  To  secure 
the  advantages  of  study  of  the  enter¬ 
prise  from  a  national  viewpoint  and 
such  aid  as  might  be  afforded  in  de¬ 
veloping  broad  policies  and  standards, 
it  has  maintained  in  the  Department 
of  Agriculture  a  central  oflBce  which 
serves,  among  other  things,  to  give  a 
measure  of  coherence  to  the  enterprise 
and  to  record  its  progress. 


1  With  the  collaboration  of  other  members  of  the  office  staff. 
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THE  NATIONAL  SYSTEM 

Experiment  stations  in  all  the  48 
States  shared  in  the  Federal  funds 
during  the  year.  As  is  generally 
known,  these  are  connected  with  the 
agr. cultural  colleges  established  under 
the  land-grant  act  of  1862,  except  in 
the  case  of  Georgia,  where  the  station 
is  independent  of  the  college.  In  ad¬ 
dition  two  State  stations  (in  Connecti¬ 
cut  and  New  York),  located  away  from 
the  college  stations  but  under  the 
same  management,  received  a  share  of 
the  Federal  appropriations. 

Besides  these  institutions  in  the 
States,  experiment  stations  are  main¬ 
tained  under  grants  from  the  Federal 
Government  in  Alaska,  Hawaii,  Porto 
Rico,  Virgin  Islands,  and  Guam,  the 
direction  of  which  is  ass  gned  to  the 
OflBce  of  Experiment  Stations.  These 
form  a  part  of  the  general  system, 
which  gradually  has  been  extended 
from  the  States  and  Territories  to  all 
the  important  insular  possessions. 

In  addition  to  the  stations  receiving 
Federal  aid,  six  separate  stations  were 
maintained  in  the  States,  with  local 
support.  To  a  considerable  extent 
these  related  their  work  to  that  of  the 
other  stations  so  that  their  activities 
contributed  to  the  output  of  the  whole. 

To  further  facilitate  the  work  of  the 
stations  in  meeting  the  needs  of  their 
localities,  there  were  114  substations 
of  a  permanent  nature  connected  with 
the  State  stations,  designed  to  serve 
the  problems  of  special  localities  or 
particular  branches  of  the  agricultural 
industry,  such  as  cranberry  growing, 
the  blueberry  industry,  tobacco  grow¬ 
ing,  the  cattle  industry  under  range 
conditions,  and  the  like.  The  work  out 
in  the  States  was  further  supplemented 
by  59  experimental  farms  and  255  ex¬ 
perimental  fields,  employed  to  carry  on 
experiments  in  local  adaptation  of 
crops  and  practices,  determine  the  fer¬ 
tilizer  needs  of  different  types  of  soils, 
etc. 

MAGNITUDE  OF  THE  ENTERPRISE 

It  will  be  evident  from  the  above 
that  agricultural  experimentation  and 
research  as  represented  by  the  experi¬ 
ment  stations  has  reached  enormous 
proportions.  Not  only  is  the  system 
the  most  extensive  and  far-reaching 
one  ever  built  up  for  agricultural  in¬ 
quiry  ;  it  is  the  largest  organized  effort 
for  research  in  any  branch  of  science 
or  industry.  And  it  is  still  a  growing 
enterprise. 

The  development  to  the  present  mag¬ 
nitude  is  a  reflection  of  the  great  con¬ 


fidence  in  the  power  of  research,  es¬ 
pecially  when  it  is  organized  and  is 
directed  to  the  vital  problems  of  the  in¬ 
dustry  in  their  local  and  national 
aspects.  The  broad  and  extremely 
varied  nature  of  these  problems  as 
presented  by  the  wide  extent  of  the 
country,  and  the  fundamental  relations 
of  these  problems  to  the  ability  of  the 
industry  to  cope  with  and  adjust  itself 
to  changed  conditions,  are  an  irresist¬ 
ible  challenge  to  administrative  officers 
and  workers  alike.  And  the  confidence 
so  abundantly  evidenced  by  Federal 
and  State  appropriations  and  by  the 
provision  of  modern  buildings  and 
other  needed  facilities,  presents  a  re¬ 
sponsibility  for  the  effective  organiza¬ 
tion  and  administration  of  this  great 
enterprise  which  no  one  in  authority 
can  fail  to  realize. 

While  there  are  innumerable  evi¬ 
dences  of  the  gratifying  character  of 
the  progress  made — and  the  outlook 
never  was  more  encouraging — the  op¬ 
portunity  for  growth  and  improvement 
needs  to  be  frankly  recognized  and  pro¬ 
vided.  for.  This  is  the  more  important 
because  the  financial  support  is  still 
growing  and  the  nature  of  the  expecta¬ 
tions  and  the  demands  are  bound  to 
become  more  exacting. 

A  YEAR  OF  PROGRESS 

Judged  from  every  angle,  the  year 
was  an  unusually  prosperous  one  and 
was  marked  by  notable  growth.  The 
financial  support  was  the  largest  ever 
reported,  reaching  the  imposing  fig¬ 
ure  of  $15,000,000.  The  personnel 
increased  by  fully  200  persons  on  the 
regular  forces  of  the  stations,  bring¬ 
ing  the  number  up  to  over  3,000. 
There  were  many  additions  to  the  list 
of  projects.  In  many  cases  the  lists 
were  cleared  up,  projects  that  had  be¬ 
come  inactive  w^ere  eliminated,  and 
special  attention  was  directed  to  those 
approaching  completion.  And  despite 
the  tendency  to  publish  the  more  tech¬ 
nical  aspects  of  the  investigations  in 
scientific  journals,  the  amount  of  mat¬ 
ter  issued  in  the  regular  station  series 
was  well  maintained. 

The  physical  plant  was  enlarged  by 
buildings  shared  by  the  stations  aggre¬ 
gating  in  cost  $800  000 ;  and  these, 
together  with  other  permanent  equip¬ 
ment  and  facilities,  brought  the  total 
increase  for  the  year  up  to  over  a 
million  and  a  half  dollars,  an  un¬ 
usually  large  growth  in  material 
facilities. 

Noteworthy  advances  were  made  in 
strengthening  the  research  in  various 
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lines,  in  bringing  thoroughly  pre¬ 
pared  persons  into  the  staffs,  and  in 
providing  more  adequately  for  mat¬ 
ters  of  administration.  While  there 
is  still  opportunity  for  improvement 
in  the  latter  respect,  the  trend  is  sig¬ 
nificant  and  encouraging  for  the  most 
part. 

Progress  also  was  made  in  perfect¬ 
ing  the  organization  and  personnel  in 
the  newer  lines  of  agricultural 
economics,  home  economics,  and  rural 
sociology.  The  inauguration  of  re¬ 
search  in  these  subjects  has  given  con¬ 
siderable  difficulty  in  some  of  the 
States  because  ideas  regarding  them 
had  not  been  so  well  matured,  direc¬ 
tors  frequently  felt  at  a  disadvantage, 
and  the  number  of  persons  available 
with  suitable  training  and  mature 
outlook  was  rather  limited.  These 
difficulties,  however,  are  gradually 
correcting  themselves,  especially  where 
thoughtful  consideration  is  given  and 
the  effort  is  made  to  maintain  stand¬ 
ards  commensurate  with  the  require¬ 
ment  of  effective  inquiry. 

SOURCES  OF  MAINTENANCE 

The  experiment  stations  are  State 
institutions,  not  Federal.  They  consti¬ 
tute  a  fine  example  of  cooperation  be¬ 
tween  the  Nation  and  the  States  in  the 
maintenance  of  research.  Their  sup¬ 
port  comes  from  both  sources. 

During  the  fiscal  year  1928,  each 
State  received  Federal  appropriations 
amounting  to  $15,000  under  the  Hatch 
Act,  $15,000  under  the  Adams  Act,  and 
$40,000  under  the  Purnell  Act,  a  total 
of  $70,000.  The  revenue  under  the 
Purnell  Act  increased  by  $10,000,  or  a 
total  of  $480,000  for  all  the  States. 
The  aggregate  contribution  from  the 
Federal  Government  was  therefore 
$3  360,000,  to  which  is  to  be  added 
$237,640  for  the  stations  in  the  out¬ 
lying  territories  and  insular  posses¬ 
sions. 

The  contributions  from  sources 
within  the  States,  including  appropri¬ 
ations  and  allotments,  sales,  fees,  etc., 
amounted  to  $11,442,773,  or  more  than 
$3  for  every  $1  from  Federal  sources. 
This  shows  the  liberal  manner  in 
which  the  States  are  bearing  their 
part  in  the  support  of  these  institu¬ 
tions,  and  indicates  that  despite  the 
initiative  supplied  by  the  Federal 
Government  for  the  establishment  of 
the  stat  ons  in  many  of  the  States,  the 
responsibilities  for  them  as  State  in¬ 
stitutions  are  fully  recognized  and 
maintained. 

No  sharp  separation  or  distinction 
can  be  made  between  the  organization 


and  work  under  the  Federal  appropri¬ 
ations  and  those  of  the  States.  They 
are  used  jointly.  In  many  cases 
projects  receive  their  support  from  the 
two  sources.  While  on  occasion  more 
latitude  may  be  exercised  in  the  use  of 
State  funds,  especially  in  adapting  the 
work  to  local  needs,  in  general  the 
objects  and  standards  are  alike,  and 
the  output  of  thoroughgoing  investiga¬ 
tion  supported  by  State  funds  supple¬ 
ments  in  a  very  large  way  that  from 
the  Federal  appropriations. 

THE  CONTRAST  OF  40  YEARS 

The  year  marked  the  fortieth  anni¬ 
versary  of  the  agricultural  experiment 
stations  as  a  country-wide  system  re¬ 
ceiving  Federal  aid.  The  establish¬ 
ment  of  this  system  dates  from  the 
passage  of  the  Hatch  Act  on  March 
2,  1887. 

The  first  appropriation  under  that 
act  was  in  1888.  In  that  year  experi¬ 
ment  stations  in  all  the  States  (then 
38  in  number),  and  the  Territory  of 
Dakota  received  the  national  funds, 
amounting  to  $15,000  each,  or  a  total 
of  $585,000.  At  that  time  there  were 
two  stations  each  in  Alabama,  Connec¬ 
ticut,  Massachusetts,  New  Jersey,  and 
New  York,  and  three  in  Louisiana. 
About  $125,000  was  derived  from  State 
appropriations,  fees,  sales  of  farm 
products,  etc.  The  total  amount  avail¬ 
able  to  the  stations  in  1888  was  there¬ 
fore  about  $710,000.  Their  forces 
numbered  about  400  persons. 

These  resources  at  the  inception  of 
the  national  system  compare  with  over 
$15,000,000  in  1928,  and  a  force  of 
3,000  persons.  The  revenues  have  in¬ 
creased,  therefore,  to  more  than  twenty 
times  and  the  working  force  to  more 
than  seven  and  a  half  times  those  in 
1888.  The  growth  in  available  man 
power  has  been  far  greater  than  these 
numbers  indicate,  owing  to  the  larger 
percentage  of  time  free  from  teaching 
or  other  duties.  Formerly  the  station 
work  was  in  large  part  secondary  or 
incidental  to  other  college  activities; 
now  it  has  become  to  large  extent  a 
primary  one  for  leading  workers. 

In  their  early  history  the  stations 
were  called  upon  to  do  a  relatively 
large  amount  of  regulatory  and  serv¬ 
ice  work,  not  permitted  under  the 
Federal  funds  but  supported  by  State 
appropriations.  To  an  increasing  ex¬ 
tent  such  work  now  is  being  taken 
care  of  by  other  agencies  and  the  sta¬ 
tions  are  thus  left  freer  to  devote  their 
resources  and  energies  more  strictly 
to  research.  At  that  stage  also  a  large 
share  of  the  work  was  done  by  the 
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simpler  observational  and  experimen¬ 
tal  methods,  in  field,  orchard,  and  feed¬ 
ing  stall ;  now  the  more  exact  and 
quantitative  methods  of  laboratory, 
plant  house,  respiration  chamber,  and 
other  refinements  are  being  relied  on 
to  a  far  greater  extent,  with  many 
improvements  in  technic  and  method. 

The  development  of  fundamental  re¬ 
search  with  an  ultimate  practical  aim 
is  the  present  ideal  of  experiment  sta¬ 
tion  work.  As  one  station  director 
(W.  C.  Coffey)  recently  said: 

The  agricultural  experiment  station  was 
founded  for  the  purpose  of  solving  prob¬ 
lems  arising  out  of  the  farmers’  occupation 
and  life.  It  is  expected  that  those  in 
charge  shall  be  practical  minded,  at  least 
to  the  extent  of  basing  its  program  pri¬ 
marily  on  situations  and  conditions  arising 
in  agriculture  or  in  fields  closely  related 
thereto.  Almost  of  necessity,  broad  obser¬ 
vational  and  descriplive  methods  of  ex¬ 
perimentation  must  be  used  in  the  first 
attack  on  a  newly  found  field  problem. 
But  out  of  the  larger,  cruder  field  problems 
other  problems  requiring  a  different  type 
of  attack  arise.  .  .  .  i  The  modern  tend¬ 
ency  of  experiment  svations  is  to  follow 
problems  through  until  conclusions  can  be 
based  on  intelligent  and  carefully  prose¬ 
cuted  scientific  procedure. 

This  development  is  refiected  in  the 
many  buildings  specially  designed  for 
advanced  investigation  in  most  of  the 
States,  which  are  being  added  to,  every 
year,  and  even  more  strikingly  in  the 
extent  of  specialization  and  of  rig¬ 
orous  preparation  on  the  part  of  the 
workers. 

This  growing  intensity  and  speciali¬ 
zation,  with  laboratory  and  controlled 
facilities  so  largely  taking  the  place  of 
natural  farm  conditions,  has  not  made 
the  experiment  stations  or  their  ex¬ 
perts  any  the  less  i>ractical.  On  the 
contrary,  it  has  made  them  more  effi¬ 
cient  and  reliable,  and  able  to  reach 
further  into  an  understanding  of  the 
factors  and  the  reasons  involved  in 
complex  questions — to  follow  much  fur¬ 
ther  the  connection  between  causes 
and  effects. 

The  search  for  fundamental  knowl¬ 
edge  frequently  leads  into  the  field  of 
pure  science,  but  by  this  means  a  surer 
foundation  is  laid  for  the  solution  of 
practical  questions.  It  is  only  by  such 
means  that  the  “  what,”  “  how,”  and 
“  why  ”  of  many  basic  problems  can  be 
determined,  and  until  this  is  done  no 
problem  can  be  considered  intelli¬ 
gently  solved.  In  the  realization  of 
this  and  with  increasing  financial  sup¬ 
port  stimulated  by  public  confidence 
and  demand,  the  stations  are  enlarging 
their  fundamental  studies  along  with 
the  scope  and  variety  of  their  activi¬ 
ties,  and  with  these  things  comes  a 


clearer  conception  of  what  is  involved 
in  the  effective  organization  and  exe¬ 
cution  of  research. 

THE  PROJECT  RECORD 

The  scope  and  character  of  the  work 
of  the  experiment  stations  is  reliably 
indicated  by  the  research  projects  in 
which  they  are  engaged.  The  classi¬ 
fied  list  of  projects  prepared  during 
the  past  year  includes  more  than  6,600 
projects  grouped  as  follows:  Agricul¬ 
tural  chemistry  44,  agricultural  eco¬ 
nomics  491,  agricultural  engineering 
268,  animal  husbandry  973,  bacteriol¬ 
ogy  and  similar  studies  12,  botany  26, 
dairying  121,  economic  entomology  507, 
economic  zoology  40,  field  crops  1,758, 
food  technology  17,  forestry  122,  ge¬ 
netics  181,  home  economics  124,  horti¬ 
culture  1,197,  meteorology  10,  plant 
pathology  565,  plant  physiology  69, 
rural  education  14,  rural  sociology  60, 
soils  and  fertilizers  538,  and  veteri¬ 
nary  medicine  217. 

During  the  year  1927-28,  under  the 
Federal  funds,  there  were  in  active 
operation  438  research  projects  sup¬ 
ported  entirely  or  in  part  from  the 
Adams  funds,  and  895  similarly  sup¬ 
ported  from  the  Purnell  fund.  Dif¬ 
ferences  in  methods  of  administration 
and  in  available  funds  at  the  several 
stations  result  in  considerable  varia¬ 
tions  in  the  number  of  projects  set  up 
for  Adams  and  Purnell  fund  support. 
For  instance,  some  of  the  stations  allot 
their  funds  purely  on  the  project  basis, 
while  others  devote  the  Purnell  and 
Adams  funds  to  the  support  of  a  par¬ 
ticular  department,  or  departments ; 
and  still  others  use  these  funds  en¬ 
tirely  for  salaries,  supplying  the  money 
needed  for  necessary  maintenance  ex¬ 
penses  from  other  sources.  One  sta¬ 
tion,  for  example,  had  but  6  Purnell 
projects  and  another  8,  whereas  sev¬ 
eral  other  stations  had  from  25  to  31 
projects  which  were  receiving  support 
from  that  fund. 

These  variations  from  the  average 
of  about  18  Purnell  projects  per  State 
occurred,  notwithstanding  the  fact  that 
each  State  received  the  same  amount 
of  money  from  this  fund,  namely, 
$40,000.  It  was  due  to  differences  in 
the  method  of  handling  the  fund,  and 
in  a  large  part  to  the  availability  of 
supplemental  funds  from  other  sources. 
Usually  there  were  more  accepted 
projects  than  could  be  supported  en¬ 
tirely  from  the  Purnell  appropriation. 

During  the  year  103  new  or  restated 
Adams  and  280  new  or  restated  Pur¬ 
nell  projects  were  approved.  Of  these 
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63  under  the  Adams  fund  and  40 
under  the  Purnell  fund  were  regarded 
as  restatements.  The  outlines  on 
which  some  of  the  Adams  projects 
have  been  operating  were  submitted 
many  years  ago,  and  as  a  result  of  the 
findings  within  the  projects  them¬ 
selves  and  of  advances  of  others  along 
similar  lines,  the  original  outlines 
were  no  longer  adequate  to  indicate 
the  scope  and  procedure.  Many  of 
the  approved  Adams  projects,  there¬ 
fore,  were  restatements  of  former 
projects,  as  was  also  the  case  with  a 
few  of  the  proposals  under  the  Purnell 
fund. 

Several  of  the  States  restated  a 
large  proportion  of  their  Adams  pro¬ 
gram,  as  well  as  several  Purnell 
projects.  To  some  extent  this  action 
was  voluntary  on  the  stations’  part 
because  of  recognition  that  the  outline 
was  no  longer  adequate  for  the  cur¬ 
rent  work,  while  in  other  cases  re¬ 
statements  came  in  response  to  re¬ 
quests  from  the  office  because  the 
annual  visits  or  correspondence  showed 
that  the  course  of  the  investigations 
had  changed  or  the  lines  of  attack 
were  modified  sufficiently  to  necessi¬ 
tate  restating.  The  restatements  were 
generally  distinct  improvements  over 
the  earlier  project  outlines.  This  was 
true  especially  in  presenting  a  more 
limited  objective,  with  etfort  concen¬ 
trated  more  definitely  on  phases  whose 
significance  had  been  developed  as  a 
necessary  step  in  the  solution  of  a 
broader  problem. 

The  distribution  of  the  Federal 
funds  among  the  different  fields  of 
inquiry  by  no  means  conformed  to  the 
proportionate  number  of  all  the  sta¬ 
tion  projects  in  different  subjects.  As 
has  been  pointed  out  in  previous  re¬ 
ports,  a  considerable  proportion  of  the 
Purnell  fund  was  assigned  to  studies 
in  agricultural  economics,  home  eco¬ 
nomics,  and  rural  sociology.  About  40 
per  cent  of  the  Purnell  projects  were 
in  these  three  fields.  Among  these 
subjects  agricultural  economics  re¬ 
received  about  $550,000 ;  home  eco¬ 
nomics,  $205,000;  and  rural  sociology, 
$68,000.  Less  than  10  per  cent  of  the 
I’urnell  projects  were  in  field  crops 
and  nearly  8  per  cent  were  in  horti¬ 
culture,  to  which  approximately  $140,- 
000  and  $120,000.  respectively,  were 
allotted.  About  $120,000  was  devoted 
to  studies  in  soils  and  fertilizers,  and 
$80,000  to  plant  diseases,  subjects 
closely  related  to  field  crops  and  horti¬ 
culture.  Approximately  $290,000  was 
expended  in  the  field  of  animal  hus¬ 
bandry  and  dairying,  which  included  17 


per  cent  of  all  the  Purnell  projects  set 
up.  Roughly,  about  $88,000  was  de¬ 
voted  to  entomology  and  economic 
zoology  projects,  and  $40,000  to  $50,000 
was  used  in  each  of  the  fields  of  animal 
diseases,  agricultural  engineering,  and 
genetics. 

The  Adams  fund  has  been  more 
closely  restricted  to  use  in  the  solution 
of  fundamental  problems  and  investi¬ 
gations  of  more  permanent  value  and 
more  general  application.  Approxi¬ 
mately  $125,000  of  this  fund  was  ex¬ 
pended  on  projects  in  soils  and  ferti¬ 
lizers,  $105,000  on  projects  in  plant 
diseases,  and  $90,000  on  genetic  studies 
with  plants  and  animals.  Animal-hus¬ 
bandry  problems,  mainly  in  nutrition, 
received  $80,000 ;  animal  diseases,  $70,- 
000 ;  and  $55,000  was  applied  to  ento¬ 
mology  and  economic  zoology  studies. 
There  were  94  Adams  projects  on  plant 
diseases,  62  on  soils  and  fertilizers,  59 
on  genetics,  and  49  on  entomology  and 
economic  zoology. 

New  projects  were  distributed  over 
practically  all  subjects,  but  there  was 
a  pronounced  tendency  for  several 
States  or  groups  of  States  to  work  on 
similar  problems.  Aside  from  the  na¬ 
tional  cooperative  projects  there  is 
much  regional  cooperation.  Several  of 
the  northwestern  States  with  one  of 
the  Canadian  Provinces  have  a  definite 
organization  for  the  study  of  oil 
sprays,  in  which  individual  States  take 
a  special  phase  of  the  problem  and  give 
it  concentrated  study.  Practically  all 
of  the  fruit-growing  States  have  been 
much  interested  in  investigations  to  de¬ 
termine  means  of  removing  excess 
spray  residue  from  fruits.  The  devel¬ 
opment  of  new  high-nitrogen-content 
fertilizers  has  given  impetus  to  the 
study  of  sources  of  nitrogen  and  the 
nitrogen  requirements  of  special  crops, 
in  carefully  laid-out  laboratory  and 
field  experiments  in  which  variables 
are  largly  under  control. 

While  many  new  agricultural  econo¬ 
mics  and  home-economics  projects  ap¬ 
pear  to  be  based  on  the  study  of  prac¬ 
tices  and  opinions,  there  is  a  tendency 
to  go  beyond  the  experience  of  others 
and  to  develop  new  methods  of  inves¬ 
tigation  more  comparable  to  the  meth¬ 
ods  employed  in  other  subjects.  The 
basic  data  are  obtained  by  a  trained 
investigator  who  does  more  than  serve 
merely  as  a  recorder  of  data  and  opin¬ 
ions  of  fanners  and  farmers’  wives. 
Definite  standards  and  methods  are 
being  worked  out  for  home-economics 
projects  dealing  with  the  study  of  the 
influence  of  wear,  laundering,  and  sun¬ 
light  on  the  durability  of  fabrics.  The 
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methods  and  technic  for  home-equip¬ 
ment  studies  show  considerable  im¬ 
provement  from  a  research  standpoint 
through  consultation  and  cooperation 
with  agricultural  engineers,  physicists, 
and  other  specialists.  Farm  manage¬ 
ment  and  marketing  studies  are  being 
interpreted  with  reference  to  their  re¬ 
lation  to  national  conditions,  and  the 
objectives  are  fundamentally  con¬ 
cerned  with  the  basic  cause  of  rela¬ 
tionship  of  the  results  obtained. 

The  number  of  projects  of  an  empir¬ 
ical  nature  in  animal  husbandry  and 
field  crops  is  becoming  progressively 
less.  More  emphasis  in  these  fields  is 
placed  on  nutrition,  genetics,  conditions 
of  growth  or  production,  and  disease 
investigations.  Preliminary  studies  or 
knowledge  already  in  hand  on  the  ap¬ 
plied  subject  point  out  the  important 
problem,  and  it  is  solved  with  the  aid 
of  one  of  the  more  specialized  sciences. 
The  cut-and-try  method  of  experimen¬ 
tation  is  thus  being  replaced  by  a  more 
carefully  thought-out  plan  of  attack 
designed  to  discover  basic  facts  and 
the  range  of  their  application. 

Outstanding  new  lines  of  work  in¬ 
clude  such  inquiries  as  the  genetic  and 
physiological  elfects  of  X-ray  irradia¬ 
tion  of  plants,  the  relation  of  cytoplas¬ 
mic  structures  to  heredity,  fundamental 
studies  of  the  nutritional  requirements 
of  animals  and  man  at  different  ages 
and  under  different  conditions,  deter¬ 
mination  of  nutritional  requirements 
of  plants  under  controlled  conditions, 
fundamental  phases  of  nitrification 
and  denitrification  in  the  soils,  and  ni¬ 
trogen  losses  from  the  soil  due  to  run¬ 
off  water  and  drainage. 

Several  of  the  experiment  stations 
have  given  increased  attention  to  the 
development  of  well-balanced  and  in¬ 
terrelated  working  programs.  For  in¬ 
stance,  one  station  has  centered  its 
Purnell  work  quite  largely  around  the 
canning  industry,  setting  up  projects 
in  soils,  fertilizers,  plant  diseases, 
genetics,  entomology,  horticulture,  plant 
physiology,  and  agricultural  economics 
having  a  direct  relation  to  this  indus¬ 
try.  Another  station  has  assembled 
facts  about  the  agriculture  and  farm 
homes  of  the  State-  in  several  mimeo¬ 
graphed  publications  which  are  to 
serve  as  a  record  of  what  is  known, 
and  indicate  what  is  needed  in  the 
way  of  agricultural  adjustments.  All 
phases  of  the  experiment  stations’  ac¬ 
tivities  are  expected  to  fit  in  this  pro¬ 
gram.  Several  of  the  Southern  States 
have  endeavored  to  organize  important 
parts  of  their  research  programs 


around  cotton  problems,  directing  at¬ 
tention  in  their  agricultural  economics, 
agronomy,  entomology,  plant  physiol¬ 
ogy,  and  plant  pathology  research  to¬ 
ward  the  solution  of  problems  related 
to  that  crop. 

The  administration  of  the  Adams 
and  Purnell  funds  by  this  office  in¬ 
volves  considerably  more  than  the 
simple  approval  of  projects  submitted. 
Attempt  is  made  to  clarify  the  outlines 
of  new  projects,  to  bring  the  work  up 
to  standards  commensurate  with  the 
present  status  of  research,  and  to  of¬ 
fer  helpful  suggestions  which  a  broad 
V-'ewpoint  may  make  possible.  New 
projects  are  thus  subjected  to  critical 
examination  and  analysis  before  being 
accepted,  to  avoid  question  being  raised 
after  the  work  is  under  way.  What 
this  involves  may  be  indicated  by  the 
fact  that  105  of  the  new  projects  were 
modified  quite  mateivally  as  a  result  of 
the  examination,  and  23  others  were 
finally  withdrawn  or  rejected  as  not 
being  appropriate  to  the  Federal  funds. 
Action  was  still  pending  on  86  projects 
presented  during  the  period. 

The  aim  in  all  cases  is  to  avoid  arbi¬ 
trary  action  as  far  as  possible  and  to 
accomplish  the  desired  object  by  sug¬ 
gestion,  or  by  citation  of  other  investi¬ 
gations  which  may  be  advantageously 
taken  account  of,  and  to  preserve  local 
initiative.  Frequently  correspondence 
about  new  projects  is  quite  extensive, 
sometimes  extending  to  4,  5,  and  6 
successive  letters.  To  express  the  mat¬ 
ter  numerically,  approximately  775 
comments  and  suggestions  were  offered 
about  projects,  which  were  almost  uni¬ 
versally  well  received  and  apparently 
welcomed.  In  many  cases  rigid  criti¬ 
cism  was  specifically  invited. 

George  Haines. 

INITIATING  NEW  PROJECTS 

The  work  of  the  experiment  stations 
under  the  Federal  funds  is  on  the  basis 
of  definite  restricted  projects;  most  of 
the  other  work  of  the  stations  is  like¬ 
wise  now  on  a  project  basis.  Ability 
to  state  a  problem  clearly,  to  analyze 
it  into  its  significant  features,  and  to 
recognize  a  workable  part  is  an  im¬ 
portant  attribute  of  the  research 
worker.  The  project  outline  is  one  of 
the  clearest  evidences  of  a  worker’s 
motives,  his  vision,  and  his  prepara¬ 
tion  to  undertake  an  investigation.  It 
is  a  sign  of  clear  thinking,  of  a  definite 
purpose,  and  of  a  determined  course 
of  action.  The  objective  and  the  plan 
of  procedure  may  be  tentative,  subject 
to  change  as  a  result  of  the  findings  or 
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of  ideas  which  come  with  the  progress 
of  an  investigation,  but  for  the  time 
being  they  g  ve  direction  to  the  effort. 

Proposals  for  new  projects  as  they 
come  to  the  office  vary  quite  widely  in 
quality  and  in  the  apparent  care  be¬ 
stowed  upon  them.  There  has  been 
marked  improvement,  but  there  still 
is  a  considerable  proportion  of  the 
proposals  which  show  inadequacies  of 
one  kind  or  another.  These  are  not 
confined  to  any  group  of  subjects  or 
field  of  effort. 

Some  of  these  deficiencies  may  be 
ment-oned  because  they  indicate  a  con¬ 
dition  which  can  not  be  regarded  as 
satisfactory  and  which  will  affect  the 
productivity  of  the  work  unless  rem¬ 
edied.  They  may  be  classified  as  fol¬ 
lows  : 

Blanket  projects. — Broad  and  indefi¬ 
nite  proposals  with  many  objectives  or 
a  composite  one.  These  propose  to 
cover  a  field  rather  than  state  a  prob¬ 
lem  or  a  workable  unit.  They  are  too 
general  and  indefinite  to  serve  as  a 
basis  for  research  at  this  stage. 

Projects  overlooking  previous  work. — 
Projects  that  fail  to  take  account  of 
what  has  been  done  or  of  the  general 
status  of  investigation  on  the  subject. 
There  is  little  excuse  for  this  with 
the  sources  of  information  available. 
To  take  advantage  of  what  has  been 
done,  and  to  add  to  it  where  addition 
is  necessary  in  order  to  confirm  or  to 
supplement  previous  work,  is  funda¬ 
mental  to  the  making  of  a  contribu¬ 
tion.  New  projects  in  familiar  fields 
ought  to  be  entered  upon  with  a  full 
realization  of  the  present  status,  the 
particular  points  that  need  to  be 
strengthened,  and  the  obligation  to  do 
work  that  will  be  constructive.  The 
investigator  or  experimenter  who  is 
able  to  ingraft  his  work  upon  that  of 
his  predecessors  is  in  position  to 
magnify  it  into  a  correspondingly 
larger  contribution. 

This  defect  is  not  confined  to  agri¬ 
cultural  research.  A  recent  article  ^ 
relating  to  research  in  general  says : 

The  precise  extent  to  which  research 
workers  are  wasting  energy  in  repeating 
experiments  that  have  already  been  made 
is  difficult  to  estimate ;  but  those  who 
have  given  much  attention  to  the  study 
of  the  literature  of  their  special  subjects 
are  aware  that  the  proportion  of  labour 
which  is  wasted  for  lack  of  information  on 
previous  work  is  very  high.  It  is  indeed 
more  than  possiljle  that  half  the  energy 
expended  in  experimental  research  is  dis¬ 
sipated  in  useless  repetition. 


Neglected  Aspect  of  Scientific  Re¬ 
search.  N'^ture  [London],  122  (1928),  No. 
3085,  pp.  913-915. 


This  is  a  startling  statement,  and 
without  more  definite  data  would  not 
be  accepted  as  applying  to  the  work 
of  the  experiment  stations,  but  it  is 
undoubtedly  true  that  there  is  a  con¬ 
siderable  amount  of  repetition  or  of 
going  over  the  same  ground  without 
change  of  viewpoint  or  method,  which 
marks  little  actual  advance.  This  is 
especially  true  in  the  more  practical 
types  of  experimentation  where  the 
work  is  unwarranted  except  as  a  local 
test  or  demonstration.  The  difference 
between  the  experimenter  and  the 
demonstrator  is  that  the  one  seeks  to 
enlarge  the  field  of  knowledge  and  the 
other  to  make  it  more  generally  avail¬ 
able.  There  is  no  excuse  at  the  pres¬ 
ent  day  for  the  experimenter  to  en¬ 
gage  in  demonstration,  and  there  is 
even  less  for  him  to  make  experiments 
to  teach  himself  what  he  should  have 
learned  from  the  literature. 

Projects  with  defective  technic. — Proj¬ 
ects  that  fail  to  embody  provisions  and 
precautions  recognized  as  essential  in 
good  experimental  procedure.  One  of 
the  products  of  experimental  work  has 
been  the  recognition  of  elements  of 
weakness  and  the  strengthening  of 
methods  and  procedure  essential  to 
fairly  reliable  results.  One  of  the 
primary  requirements  of  a  comparative 
experiment,  for  example,  is  that  vari¬ 
ables  be  limited  and  conditions  con¬ 
trolled  so  that  the  things  compared 
will  stand  out  in  sufficient  contrast  to 
make  an  effective  test  possible.  Fail¬ 
ure  to  employ  the  best  technic  that 
has  been  developed  and  lack  of  pro¬ 
vision  for  adequate  checks  and  statis¬ 
tical  treatment  result  neither  in  a  good 
experiment  nor  a  reliable  demonstra¬ 
tion,  but  may  likely  lead  to  confusion 
or  uncertainty  which  it  will  require 
further  experimenting  to  correct.  Such 
work  needs  to  be  checked  before  it  is 
started. 

Projects  in  which  procedure  is  inade¬ 
quate. — Projects  that  rely  on  means 
which  are  insufficient  to  attain  the 
objectives.  This  is  as  important  an 
omission  as  the  employment  of  defec¬ 
tive  technic  and  indicates  that  the 
proposal  has  not  been  carefully 
thought  through.  It  is  easy  to  imag¬ 
ine  things  it  would  be  desirable  to 
know,  but  it  is  more  difficult  to  con¬ 
ceive  of  means  of  discovering  and 
proving  them.  Here  the  means  justify  . 
the  ends,  and  the  value  of  the  results 
is  measured  by  the  adequacy  and 
soundness  of  the  procedure.  The  end 
can  not  be  predicted  with  certainty, 
but  means  for  affording  necessary  con- 
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trol  and  for  effecting  determinations 
or  measurements  on  whicR  success  de¬ 
pends  evidently  can  not  be  lacking. 
Critical  examination  will  detect  such 
omissions,  which  otherwise  make  the 
effort  abortive. 

Demonstrations  and  routine  efforts. — Proj¬ 
ects  which  propose  to  try  out  in  the 
locality  matters  well  established,  or 
purely  mechanical  determinations 
made  to  accumulate  general  informa¬ 
tion  without  reference  to  any  definite 
experiments  or  to  disclosing  any  gen¬ 
eral  fact.  Routine  work  is  necessary, 
but  frequently  it  has  no  connection 
with  research.  Sometimes  purely  ex¬ 
ploratory  work  is  mistaken  for  the  end 
instead  of  the  beginning  or  basis  for 
investigation.  This  is  not  confined  to 
the  survey  type  of  project,  which  again 
frequently  terminates  with  the  sum¬ 
mary  of  the  reconnaissance  instead  of 
using  it  as  a  background  on  which  to 
project  inquiry.  Even  though  interest¬ 
ing  material  is  supplied  for  publication, 
a  statement  of  the  case  rarely  consti¬ 
tutes  an  answer  to  the  problem. 

Research  is  spoken  of  as  an  intel¬ 
lectual  product.  It  is  recognized  as  a 
result  of  intellectual  activity — of  doing 
mechanical  and  routine  things  or  de¬ 
vising  new  means,  not  for  themselves 
merely,  but  to  carry  forward  an  idea. 
The  project  outline,  therefore,  ought, 
itself,  to  be  an  intellectual  product, 
carefully  conceived  as  to  purpose  and 
the  means  of  attaining  it.  Even 
though  the  aims  and  objects  of  a  proj¬ 
ect  may  not  be  fully  attained,  it  may 
be  effective  so  far  as  it  goes,  and  as  a 
negative  result  it  may  be  helpful  to 
future  efforts  in  that  line. 

THE  COURSE  OF  RESEARCH 

Closely  related  to  these  matters  per¬ 
taining  to  the  nature  of  the  project  are 
the  course  of  the  procedure,  its  pur¬ 
poseful  character,  and  continuation  as 
based  on  the  nature  of  the  returns. 

Investigating  and  experimenting  are 
more  than  preliminaries  or  “  trouble 
shooting.”  They  aim  at  something 
more  permanent  and  enlightening  than 
temporary  or  superficial  makeshifts. 
They  are  more  technical  and  penetrat¬ 
ing  than  they  formerly  were,  and  this 
is  why  they  are  necessarily  becoming 
more  fundamental. 

CONTINUITY  IN  RESEARCH 

Most  experiments  need  to  be  con¬ 
tinuous  and  consecutive  to  accomplish 
the  purposes  intended.  A  large  part 
of  them  are  not  final,  but  represent 


steps.  The  outcome  is  not  a  certainty, 
and  it  can  not  be  predicted  how  ma¬ 
terial  an  advance  the  successive  steps 
will  mark.  They  may  be  missteps,  for 
the  very  reason  that  they  are  experi¬ 
ments,  but  negative  results  may  not  be 
without  value  if  they  teach  something 
that  is  profited  by  in  succeeding  trials. 

The  important  thing  is  to  plan  ex¬ 
periments  in  the  light  of  the  best 
information  available  and  with  the 
intention  of  making  them  serve  a  defi¬ 
nite  purpose  in  ascertaining  the  neces¬ 
sary  facts.  The  results  will  be  valu¬ 
able  only  in  what  they  show.  In 
making  a  contribution  data  are  helpful 
for  what  can  be  made  out  of  them. 
To  summarize  them  and  publish  them 
for  purposes  of  record  will  rarely  con¬ 
stitute  a  contribution,  for  a  contribu¬ 
tion  is  a  digested  affair. 

Every  project  seeks  an  end.  It  may 
not  be  a  complete  or  final  one,  but,  if 
successful,  it  marks  something  accom¬ 
plished. 

As  pointed  out  in  a  recent  report  of 
the  Committee  on  Experiment  Station 
Organization  and  Policy,  continuity  in 
the  effort  to  obtain  the  objectives  of 
experiments  and  investigations  is 
highly  essential,  but  there  is  a  dis^ 
tinction  between  continuity  of  aim  and 
continuity  of  procedure.  Persistence 
in  the  pursuit  of  an  objective  does  not 
necessarily  imply  adherence  to  a  fixed 
plan  or  set-up. 

In  the  past  the  laying  out  of  series 
of  experiments  to  be  continued  through 
a  considerable  period  of  years  was 
common  practice,  and  much  importance 
was  attached  to  the  continued  ac¬ 
cumulation  of  data  in  the  expectation 
that  ultimately  they  would  shed  light. 
This  was  a  natural  consequence  of 
the  pioneer  stage.  Experiments  deal¬ 
ing  with  the  complex  and  little-under¬ 
stood  questions  of  the  time,  conducted 
under  limited  control  of  conditions  or 
variables,  could  not  in  short  periods 
give  sufficient  data  for  safe  deductions. 
Avoidance  of  haste  in  drawing  con¬ 
clusions  was  as  much  emphasized  as 
reffnement  of  methods. 

Importance  has  continued  to  be  at¬ 
tached  to  set  procedure  in  some  types 
of  work  without  critical  regard  for  its 
effectiveness.  Sometimes  it  is  a  cloak 
for  routine  and  for  failure  to  make 
progressive  advance.  Perseverance  in 
a  set  course  without  evidence  of  ad¬ 
vance  or  after  the  procedure  has 
ceased  to  shed  light  may  be  quite  un¬ 
warranted.  Unless  the  subject  is  grad¬ 
ually  being  unfolded  and  developed, 
continuity  is  misapplied,  for  the  es- 
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sence  of  research  is  progress,  with 
such  adaptation  of  the,  means  to  the 
stage  of  the  investigation  as  necessary. 

One  of  the  constant  efforts  in  pro¬ 
gressive  inquiry  is  to  get  away  from 
conventions  and  to  discover  new  ave¬ 
nues  of  approach,  to  detect  new  mean¬ 
ings,  and  to  apply  more  rigorous  tests 
of  validity.  It  seeks  evidence  which 
is  more  conclusive  or  extends  the 
vision,  for  it  aims  not  only  at  con¬ 
firmation  but  at  further  enlighten¬ 
ment.  It  is  characterized  by  successive 
follow-up. 

The  more  definite  objective  and  the 
more  direct  attack  of  the  present  time, 
with  suitable  checks  and  refinements, 
have  resulted  in  less  need  for  the  pro¬ 
tracted  type  of  experiments  which 
waited  long  before  a  suggestion  could 
be  vouchsafed.  With  the  progress 
made,  continuity  which  does  not  yield 
positive  results  is  lacking  in  merit, 
and  the  accumulation  of  data  is  futile 
unless  guided  by  a  purpose  and  supply¬ 
ing  evidence  which  is  needed. 

Hence,  continuation  on  a  convention¬ 
alized  plan  needs  to  justify  itself  at 
the  present  stage.  It  is  not  sufficient 
that  it  is  an  evidence  of  industry  and 
patience ;  continuation  should  imply 
expectations.  It  is  important,  there¬ 
fore,  to  take  frank  account  of  stock. 
Workers  themselves  need  to  take  a 
critical  attitude  toward  their  work, 
and  administrators  need  sooner  or 
later  to  assure  themselves  that  the 
continued  prosecution  of  a  subject  is 
proving  worth  while.  Such  work  needs 
to  be  dealt  with  with  reasonable  pa¬ 
tience,  but  with  critical  judgment 
based  on  evidence  of  growth. 

ATTAINING  THE  GOAL 

The  understanding  of  a  problem 
comes  with  experience  in  dealing  with 
it.  In  a  new  subject  research  may  be 
exploratory  to  uncover  essentials  and 
afford  an  intelligent  point  of  depar¬ 
ture.  But  sooner  or  later  there  will 
be  developed  ideas  or  theories  which 
will  guide  the  search  for  facts.  In 
fields  which  have  been  more  worked 
upon  there  will  be  a  considerable  basis 
for  conceptions.  Ability  to  grow  with 
the  research  and  to  recognize  the  sig¬ 
nificance  of  facts  disclosed  is  the  op¬ 
posite  of  routine.  It  is  a  means  of 
guidance  in  the  search  for  facts,  and 
makes  possible  what  Sir  William 
Bragg  has  aptly  referred  to  as  “  well- 
informed  concentration  on  essential 
details.”  It  is  applicable  in  the  suc¬ 
cessive  stages  of  inquiry,  and  is  a 
primary  attribute  of  productive  re¬ 
search. 


To  make  experiments  serve  the  end 
of  disclosing  essential  facts,  to  estab¬ 
lish  the  significance  of  each  finding, 
and  to  so  organize  the  inquiry  at  suc¬ 
cessive  stages  that  it  will  mark  prog¬ 
ress  is  the  ideal  of  research.  This  is 
difficult  and  often  comes  only  after 
repeated  attempt ;  it  is  well-nigh  im¬ 
possible  unless  there  is  intelligent  con¬ 
centration  and  an  aiming  at  the  things 
experience  indicates  are  essential. 
Caution,  while  essential,  should  net 
reflect  lack  of  confidence  in  results 
but  rather  determination  to  establish 
the  facts.  Hesitation  to  draw  the  les¬ 
sons  from  the  results  sometimes  means 
fear  or  lack  of  confidence  in  one’s  self. 

The  essential  character  of  investiga¬ 
tion,  the  fact  that  one  can  rarely  go 
directly  to  the  solution  of  a  new  prob¬ 
lem  but  that  it  often  must  be  worked 
out  by  persistent,  painstaking,  and 
often  disappointing  effort,  requires  pa¬ 
tience  on  the  part  of  the  investigator 
not  only,  but  on  that  of  the  general 
public.  Expectation  is  born  of  hope, 
and  hope  is  based  on  a  confidence  in 
science  which  the  results  of  the  past 
have  justified.  If  the  progress  from 
fundamental  research  to  practical  re¬ 
sults  sometimes  seems  slow,  it  is  to  be 
remembered  how  long  in  the  past  it 
frequently  has  taken  to  put  a  newly 
discovered  fact  or  principle  to  work. 
The  interval  has  been  immensely 
shortened  in  the  case  of  agriculture, 
as  it  properly  should  be,  for  applica¬ 
tion  is  the  outstanding  objective  to¬ 
ward  which  efliiciency  and  productive¬ 
ness  in  research  are  bent. 

FINANCIAL  SUPPORT 

The  funds  available  for  experiment- 
station  support  in  1928  continued  on 
the  upward  trend  noted  during  the 
past  few  years.  Most  of  the  stations 
received  liberal  State  support.  There 
is  rarely  any  tendency  to  reduce  State 
aid  because  of  the  increase  in  the 
Federal  funds. 

The  total  funds  available  for  station 
support  during  the  past  year  amounted 
to  approximately  $15,040,413,  of  which 
$3,597,640  was  from  Federal  sources 
and  the  remainder,  somewhat  more 
than  $11,442,773,  was  from  State 
sources.  The  Federal  appropriations 
reached  $70,000  for  each  State,  or 
$15,000  each  from  the  Hatch  and 
Adams  Acts,  and  $40,000  from  the 
Purnell  Act.  This  was  an  increase 
for  each  State  of  $10,000  over  the  pre¬ 
ceding  year  arising  from  the  Purnell 
Act,  or  a  total  increase  of  $480,000 
for  the  country  as  a  whole.  The  ap- 
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propriations  for  the  support  of  experi¬ 
ment  stations  in  the  outlying  territo¬ 
ries  and  possessions  amounted  to 
$237,640. 

The  income  from  State  sources,  in¬ 
cluding  appropriations,  sales  receipts, 
and  miscellaneous  revenues,  amounted 
to  $11,442,773.06,  representing  an  in¬ 
crease  of  $1,455,005.74  over  the  pre¬ 
ceding  year  and  due  largely  to  in¬ 
creases  in  State  appropriations.  The 
supplementary  income  of  5  stations 
amounted  to  more  than  $500,000  in 
each  instance,  and  in  the  case  of  14 
stations  it  ranged  from  $200,000  to 
$500,000.  Only  13  stations  had  a 
smaller  income  from  State  sources 
than  they  received  from  the  Federal 
Government,  and  only  2  of  these  re¬ 
ceived  less  than  $10,000  from  sources 
within  the  States.  In  only  3  States 
was  State  support  for  experiment  sta¬ 
tion  work  too  small  to  be  of  much  aid 
in  promoting  agricultural  investiga¬ 
tion. 


The  income  of  the  Ohio  station  from 
State  sources  was  reported  to  be  $1,- 
233,172.82,  which  inclpded  an  appro¬ 
priation  of  $1,058,372.65 ;  however,  due 
to  a  change  in  the  State  fiscal  year, 
this  appropriation  was  for  a  period 
of  18  months.  The  other  stations  re¬ 
porting  more  than  $500,000  of  supple¬ 
mentary  funds  were  California,  In¬ 
diana,  Texas,  and  Illinois,  in  decreas¬ 
ing  order  of  the  amounts  received. 
The  State  income  of  8  stations — North 
Dakota,  Minnesota,  Wisconsin,  New 
Jersey,  Michigan,  Florida,  Kentucky, 
and  New  York  State — ranged  from 
$459,000  to  $313,000,  and  that  of  14 
stations — New  York  Cornell,  Iowa,  Ne¬ 
braska,  Oregon,  Massachusetts,  Con¬ 
necticut  State,  Washington,  Kansas, 
Mississippi,  North  Carolina,  Missouri, 
Colorado,  Montana,  and  West  Vir¬ 
ginia — from  $295,000  to  $151,000. 

The  supplementary  funds  of  the  ex¬ 
periment  stations  for  the  past  two 
fiscal  years  are  compared  in  Table  1. 


Table  1. — Income  of  the  agricultural  experiment  stations  from  within  the 
States  for  the  years  ended  June  SO,  1927  and  1928 


station 


Alabama _ 

Arizona _ _ _ _ 

Arkansas _ 

California _ 

Colorado. . . 

Connecticut  State _ 

Connecticut  Storrs _ 

Delaware _ 

Florida . . . 

Georgia _ 

Idaho _ 

Illinois _ 

Indiana _ 

Iowa _ _ 

Kansas _ 

Kentucky _ 

Louisiana _ 

Maine . . . . 

Maryland _ 

Massachusetts _ 

Michigan . . 

Minnesota _ _ 

Mississippi _ 

Missouri _ 

Montana _ 

Nebraska. . . 

Nevada _ 

New  Hampshire _ 


1927 

1928 

Station 

$64,  635.  91 

$87, 953.  55 

New  Jersey . . 

109,  535.  95 

129,  325.  79 

New  Mexico _ 

80,  809.  72 

92,  632.  32 

New  York  Cornell . 

646, 184.  73 

785,  722.  73 

New  York  State _ 

187,  035.  85 

174, 132.  04 

North  Carolina . . 

252,  864.  66 

210,  640.  02 

North  Dakota _ 

53,  373.  92 

60,  640.  61 

Ohio _ 

37,  820.  86 

37,  780.  52 

Oklahoma _ 

272,  626.  30 

338,  564.  43 

Oregon _ 

24,  779.  56 

63, 152.  87 
57,  321.  93 

Pennsylvania _ 

47, 177.  09 

Rhode  Island _ 

494,  905.  50 

524,  317. 17 

South  Carolina _ 

643, 192.  61 

650,  965. 12 

South  Dakota _ 

321,  851.  76 

283,  983.  95 

Tennessee _ 

201,  680.  33 

198,  085.  64 

Texas . 

335,  026.  01 

327,  615.  58 

Utah... . . 

137,  335.  25 

143,  924.  51 

Vermont . . 

67,  876.>04 

66,  429.  51 

Virginia _ 

133, 112.  89 

123,  247.  05 
229,  632. 19 

Washington  _ 

208,  661. 87 

1  West  Virginia _ 

342,  588.  77 

346,  584.  83 

1  Wisconsin _  .. 

453,  745. 15 
132,  040.  47 

451,  751.  08 
189,  357.  88 

j  Wyoming _ _ 

160, 131.  81 

178,  698.  84 

Total,  State  Support- 

159,  933.  56 
225,  648.  23 

154,  399.  36 
251,  637.  29 

Federal  funds.. 

8,  980. 14 
31,  518.  22 

9, 119.  77 
34,  207. 12 

Grand  total . 

1927 


1928 


357, 152. 


246,  510. 41 
36, 458. 11 
275,  391.  40 
308,  940.  56 

77,  737.  00 
295,  086.  73 
759,  674.  58 

49,  347.  90 
217,  866.  23 
84,  223.  74 
4,  921.  22 
142,  564.  09 
93,  566.  52 
62,  882. 17 
513,  716.  45 

78,  382.  07 
16, 175.  09 

113,  958.  34 
185, 894. 14 
150, 137.  81 
357,  278. 17 
81,  981.  63 


36,  796.  33 
295,  929.  38 
313,  606.  63 
187, 122.  09 
459,  567.  21 
1,  233, 172.  82 

64,  090.  79 
251,  270.  81 
116,  465. 19 

6,  367.  84 
141,  621.  75 

65,  757.  79 
57,  374.  27 

600, 127.  52 
89,  345.  69 
20,  566.  90 
111,655.37 
199, 165.  32 
151, 850.  06 


416,  978.  08 
64,  964.  84 


9,  987,  767.  52  1 
2,  880,  000.  00 

11,442,  773.  06 
3,  360,  000.  00 

12,  867,  767.  52 

14, 802,  773.  06 

Of  the  total  supplementary  funds 
available  during  the  past  fiscal  year, 
$8,370,438.59  was  reported  for  research 
and  experiments,  which  was  $789,- 
176.90  more  than  was  used  for  this 
purpose  in  the  preceding  year. 

Statements  of  income  and  expendi¬ 
tures  of  the  experiment  stations  are 
given  in  detail  on  pages  95-104. 

J.  I.  Schulte. 


GRANTS  FROM  OUTSIDE  SOURCES 

Of  recent  years  the  funds  of  the  ex¬ 
periment  stations  have  been  enlarged 
by  grants  and  donations  from  various 
sources  to  carry  out  special  lines  of  in¬ 
vestigation  or  to  enable  the  stations  to 
take  up  features  for  which  money  was 
lacking.  In  the  fiscal  year  1927-28 
such  grants  for  research  totaled 
$348,698.  Of  this  amount  $178,528  was 
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supplied  by  various  commercial  and 
industrial  concerns,  and  $36,290  by  in¬ 
dustrial  associations  representing  dif¬ 
ferent  commercial  interests,  a  total  of 
$214,818  from  these  two  sources.  This 
is  gratifying  as  evidencing  the  readi¬ 
ness  of  business  interests  to  aid  the 
experiment  stations  in  furthering  their 
research. 

A  number  of  research  institutions, 
such  as  the  Carnegie  Institution  of 
Washington,  the  National  Research 
Council,  the  Chemical  Foundation,  the 
Crop  Protection  Institute,  and  similar 
agencies,  also  aided  the  stations,  their 
contributions  during  the  year  in  ques¬ 
tion  amounting  to  $15,973.  Farmers’ 
organizations,  agricultural  associa¬ 
tions,  chambers  of  commerce,  and  other 
public  bodies  made  allotments  amount¬ 
ing  to  $79,864.  In  addition  a  total  of 
$31,290  was  derived  from  bequests, 
legacies,  and  private  endowments. 

Altogether  there  were  155  grants  re¬ 
ported,  which  were  shared  in  by  31 
stations.  The  amount  of  such  grants 
varied  in  individual  cases  from  $50  to 
$10,000.  The  largest  income  from  this 
source,  $73,445,  was  received  by  the 
New  York  Cornell  station,  and  this 
was  followed  by  Wisconsin  with  $47,- 
055.75,  Indiana  with  $22,700,  and  Min¬ 
nesota  with  $20,804.  Nine  stations 
received  $10,000  each  or  more.  Such 
benefactions  have,  therefore,  proved  a 
considerable  source  of  revenue  to  a 
number  of  the  stations,  enabling  them 
to  undertake  investigations  which 
otherwise  would  not  have  been  practi¬ 
cable,  at  least  to  the  same  extent. 

The  sources  of  the  donations  from 
industrial  concerns  and  their  associa¬ 
tions  cover  a  wide  range.  As  might 
be  expected,  these  came  to  a  consid¬ 
erable  extent  from  fertilizer,  insec¬ 
ticide,  fungicide,  food,  baking,  dairy 
products,  farm-machinery,  incubator, 
and  canning  industries,  but  there  were 
contributions  from  brick  manufac¬ 
turers,  chemical  and  fermentation  in¬ 
dustries,  nurseries  and  bulb  growers, 
forestry  and  lumber  interests,  meat 
packers,  and  sugar  producers.  Elec¬ 
tric-power  ond  equipment  companies 
and  other  public  utilities  made  a 
total  of  14  grants,  mainly  for  ex¬ 
periments  in  the  utilization  of  elec¬ 
tricity  on  farms  and  in  connection 
with  agricultural  operations.  There 
also  were  grants  from  sauerkraut 
packers,  flax  development  organiza¬ 
tions,  the  United  States  Golf  Associa¬ 
tion,  the  Plorse  Association  of  Amer¬ 
ica,  the  Kentucky  Jockey  Club,  dairy- 
cattle  associations,  and  the  Outdoor 
Advertising  Association. 


One  conspicuous  instance  of  aid  to 
research  was  that  by  the  Wisconsin 
Manufacturers’  Association,  which  has 
placed  at  the  disposal  of  the  Wisconsin 
experiment  station  a  grant  of  $10,000 
a  year  for  a  period  of  five  years  for 
research  on  contagious  abortion  in 
dairy  cattle.  This  action  was  the  re¬ 
sult  of  the  association’s  interest  in  the 
agriculture  of  the  State  and  the  desire 
to  assist  the  station  in  an  important 
line  of  work.  The  subject  was  chosen 
by  the  station,  and  the  funds  are 
being -devoted  to  a  study  of  the  rela¬ 
tion  of  the  plane  of  nutrition  of  dairy 
cattle  to  susceptibility  to  the  disease, 
which  is  a  serious  menace  to  dairying. 

COOPERATIVE  RESEARCH  WITH  COMMERCIAL 
AGENCIES 

The  broad  question  of  private  aid  to 
public  institutions  is  one  of  importance, 
and  certain  aspects  will  need  to  be 
considered  with  some  care  if  substan¬ 
tial  endowments  of  the  State  experi¬ 
ment  stations  become  at  all  numerous. 
That  the  interests  and  responsibilities 
of  the  stations  is  being  conserved  in 
this  matter  is  shown  by  the  attention 
given  to  it  by  the  Committee  on  Ex¬ 
periment  Station  Organization  and 
Policy  of  the  Association  of  Land- 
Grant  Colleges  and  Universities. 

As  that  committee  pointed  out,^  the 
establishment  of  the  agricultural  ex¬ 
periment  stations  as  publicly  supported 
research  institutions  was  based  upon 
the  premise  that  the  results  accruing 
from  research  in  the  field  of  agricul¬ 
ture  benefit  all  society.  That  this 
premise  is  correct  has  been  amply 
demonstrated  by  the  broad  application 
that  has  been  made  of  the  results  of 
such  research.  Since  research  in  this 
field  benefits  all  society,  it  should  be 
supported,  not  by  a  single  class  or  by 
a  few  groups  of  especially  interested 
classes,  but  by  society  as  a  whole. 

When  public  funds  are  not  available 
for  the  conduct  of  research  of  a  spe¬ 
cial  character  for  which  there  is  urgent 
and  immediate  need,  private  grants 
from  commercial  agencies  may  make 
possible  the  securing  of  prompt  results 
and  thus  serve  both  these  interests  and 
those  of  the  public. 

There  is  ample  evidence  that  experi¬ 
ment  stations  and  the  farmers  whom 
the  stations  serve  have  profited  ma¬ 
terially  by  contacts  and  cooperation 


2  Association  of  Land-Gkant  Colleges 
AND  Universities.  Proceedings  of  the 

FORTY-SECOND  ANNUAL  CONVENTION  .  .  .  HELD 
AT  WASHINGTON,  D.  C.,  NOVEMBER  20-22, 
1928,  p.  204.  Burlington,  Vt.  1929. 
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with  commercial  enterprises  and  in¬ 
terests.  Hence,  the  committee  consid¬ 
ered  that  under  certain  definite  limi¬ 
tations  and  conditions  it  is  proper  for 
the  experiment  stations  to  accept 
grants  for  agricultural  research  from 
such  agencies.  The  follovvdng  general 
conditions  were  laid  down  as  the  basis 
for  a  broad  policy : 

The  research  supported  in  this  way 
should  he  of  general  public  importance  and 
in  the  field  of  the  agricultural  experiment 
station. 

All  such  researches  should  be  institu¬ 
tional  and  not  cooperative  with  individual 
departments  or  staff  members,  and  salaries 
and  other  expenditures  should  be  handled 
through  regular  institutional  chainiels. 

Carefully  worded  project  agreements 
should  be  drawn,  setting  forth  the  nature 
and  purpose  of  the  project,  and  the  con¬ 
ditions  under  which  the  grant  is  accepted 
and  is  to  be  used.  In  this  the  interest  of 
the  station  and  of  the  public  should  be 
safeguarded  in  the  same  way  as  research 
under  other  station  funds,  and  the  right  to 
patent  any  discovery  be  reserved  to  the 
institution. 

Results  should  first  be  made  public 
through  the  regular  station  channels, 
whether  favorable  or  unfavorable  to  the 
cooperating  agency. 

It  is  quite  evident  that  each  new 
proposal  will  need  to  be  considered  on 
its  own  individual  merits  to  ensure 
that  there  is  involved  neither  direct 
nor  indirect  interference  with  their 
complete  and  impartial  functioning  as 
fact-finding  and  truth-revealing  public 
agencies. 

GIANNINI  FOUNDATION 

Notable  among  the  private  benefac¬ 
tions  to  agricultural  research,  in  addi¬ 
tion  to  those  noted  above,  was  the 
contribution  of  $1,500,000  to  the  Uni¬ 
versity  of  California  to  be  used  for 
the  establishment  of  the  Giannini 
Foundation  of  Agricultural  Economics. 
The  donation  was  made  by  the  Ban- 
citaly  Corporation  of  San  Francisco 
in  tribute  to  its  founder  and  president, 
A.  P.  Giannini. 

The  activities  of  the  foundation  will 
be  devoted  to  the  field  of  agricultural 
economics,  particular  mention  being 
made  in  the  offer  of  the  economic  con¬ 
sequences  of  increased  production  re¬ 
sulting  from  improved  agricultural 
practices ;  the  economic  consequences 
of  overproduction ;  the  relations  be¬ 
tween  conditions  in  the  farming  indus¬ 
try  and  general  economic  conditions ; 
the  acquisition  of  knowledge  on  soil 
and  climatic  conditions  and  on  the 
economic  status  of  California  farm 
products  to  enable  foundation  repre¬ 
sentatives  to  advise  California  farmers 
on  agricultural  practice ;  methods  and 
problems  of  disposal  of  farm  products ; 


and  any  economic  questions  concern¬ 
ing  the  farmer  and  his  family. 

The  primary  function  of  the  founda¬ 
tion,  according  to  the  terms  of  the 
offer,  is  to  be  that  of  a  research  agency 
with  the  purpose  of  finding  the  facts 
and  conditions  which  will  promise  or 
threaten  to  affect  the  economic  status 
of  California  farmers.  It  also  pro¬ 
poses  to  develop  ways  and  means  for 
enabling  the  farmers  of  California  to 
profit  from  favorable  facts  and  condi¬ 
tions  and  to  protect  themselves  as  well 
as  possible  from  adverse  facts  and 
conditions. 

In  order  to  provide  a  suitable  build¬ 
ing  for  the  foundation,  a  provision  was 
included  that  not  to  exceed  $500,000, 
or  about  one-third  of  the  total  gift,  is 
to  be  used  by  the  regents  for  the  con¬ 
struction  and  equipment  of  a  new 
Giannini  Hall.  Funds  for  this  build¬ 
ing  were  to  be  made  immediately 
available. 

No  specific  restrictions  are  imposed 
on  the  university,  except  that  in  se¬ 
lecting  members  of  the  staff  of  the 
foundation  the  regents  were  requested 
to  seek  and  appoint  the  most  compet¬ 
ent  persons  whose  services  are  avail¬ 
able,  without  restriction  as  to  citizen¬ 
ship  or  race.  It  was  suggested  that 
any  teaching  activities  necessary  in 
connection  with  the  work  be  provided 
for  largely,  and  if  practicable  wholly, 
from  funds  available  from  sources 
other  than  the  foundation.  The  foun¬ 
dation  constitutes  a  part  of  the  college, 
and  the  fund  will  be  used  in  intimate 
association  with  other  funds  of  the 
college  and  experiment  station. 

FACILITIES  FOR  RESEARCH 

The  growth  of  the  agricultural  col¬ 
leges  in  recent  years  has  taxed  se¬ 
verely  the  accommodations  and  facili¬ 
ties  at  their  disposal.  Buildings  and 
quarters  formerly  regarded  as  ample 
have  become  inadequate  or  unadapted 
to  present  needs.  This  situation  has 
been  refiected  in  the  experiment  sta¬ 
tions,  which  have  had  such  notable  ex¬ 
pansion  under  the  Purnell  Act.  In 
some  instances  the  development  of  new 
departments  and  the  inauguration  of 
new  lines  of  study  have  been  contin¬ 
gent  upon  additional  quarters  and  spe¬ 
cial  equipment. 

The  States  are  relied  upon  to  supply 
the  buildings  and  other  features  of  the 
permanent  plant.  This  is  one  of  their 
contributions  to  the  experiment  station 
enterprise,  as  the  Federal  funds  are 
intended  primarily  for  the  current  ex¬ 
penses  of  research  and  are  available 
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only  to  a  very  limited  extent  for  con¬ 
struction.  While  naturally  there  has 
been  delay  in  some  cases,  in  general 
the  States  have  realized  their  respon¬ 
sibility  and  are  responding  generously 
to  the  enlarged  need.  The  disposition 
to  deal  liberally  in  the  matter  of  pro¬ 
viding  equipment  and  facilities  is  evi¬ 
dent  from  recent  building  programs 
and  from  provisions  made  for  various 
overhead  expenses  of  the  stations. 

Facilities  for  station  research  were 
improved  in  a  number  of  noteworthy 
ways  during  the  year.  Besides  profit¬ 
ing  by  the  general  building  programs 
of  the  Institutions  as  a  whole,  the  sta¬ 
tions  expended  for  buildings  and 
equipment  out  of  their  own  specific  re¬ 
sources  $1,528,610.44,  the  main  items 
of  expenditure  for  this  purpose  being 
buildings,  $799,475.10 ;  farm  imple¬ 
ments.  $216,902.19;  livestock,  $146,- 
495.17 ;  apparatus,  $165,182.10 ;  li¬ 
brary,  $71,683.63 ;  and  miscellaneous, 
$128]’872.25. 

BUILDINGS 

In  the  construction  and  equipment 
of  nev/  buildings  provision  is  being 
made  to  an  increasing  extent  for  ex¬ 
perimental  work  which  requires  abso¬ 
lute  control  of  conditions  and  envir¬ 
onment.  This  is  a  result  of  the  con¬ 
stant  trend  of  station  work  toward 
fundamental  studies  of  causes.  A 
striking  example  of  such  provision  for 
controlled  investigation  is  furnished 
by  the  plant  industry  building,  of  the 
University  .  o  f  Minnesota,  built  and 
equipped  at  a  cost  of  $250  000  to  house 
and  provide  for  the  instruction  and 
research  of  the  division  of  agricultural 
biochemistry.  The  first  floor  of  this 
building  is  entirely  devoted  to  experi¬ 
ment  station  work,  and  provides 
complete  and  modern  equipment  for 
biochemical  research.  Facilities  for 
research  are  provided  also  in  other 
parts  of  the  building.  Similarly,  the 
new  agricultural  building  of  the  Uni¬ 
versity  of  Arkansas,  constructed  and 
equipped  at  a  cost  of  $300,000  and  oc¬ 
cupied  during  the  year  by  several  de¬ 
partments  of  the  station,  is  provided 
with  improved  facilities  for  research. 

The  University  of  California  began 
the  construction  of  a  $500,000  build¬ 
ing  primarily  for  the  provision  of  of¬ 
fices  and  other  facilities  for  the  Gia- 
ninni  Foundation  of  Agricultural  Eco¬ 
nomics  previously  mentioned.  This 
building,  known  as  Gianinni  Hall,  and 
completing  the  agricultural  quadrangle 
of  the  College  of  Agriculture,  will  be 
available  in  part  also  for  other  pur¬ 


poses.  The  Indiana  station  included 
in  its  improvements  a  new  agricultural 
engineering  building  costing  $78,000, 
and  the  Kentucky  station  prepared 
plans  for  an  agricultural  building  to. 
cost  $150,000. 

The  Pennsylvania  college  constructed 
a  hospital  and  infirmary  at  a  cost  of 
$150,000,  half  the  amount  being  the 
gift  of  the  State  Potato  Growers  As¬ 
sociation  in  appreciation  of  the  bene¬ 
fits  derived  by  the  potato  industry  of 
the  State  from  the  work  of  the  college 
and  station.  For  other  buildings  this 
institution  received  an  allotment  of 
$200,000,  of  which  $150,000  was  for 
the  erection  of  the  first  unit  of  a 
biology  building. 

The  South  Dakota  college,  in  a  new 
chemical  laboratory  building  to  cost 
$60,000,  set  aside  a  section  for  the 
work  of  the  station  chemist.  The 
Georgia  station  completed  a  3-story 
fireproof  office  and  laboratory  build¬ 
ing  costing  $65,000,  and  the  Mississippi 
station  received  a  State  appropriation 
of  $100,000  for  an  administration 
building. 

The  University  of  Tennessee,  with 
an  appropriation  of  $2,500,000  available 
in  five  equal  annual  installments,  in¬ 
augurated  a  building  program  with  a 
physics  and  biology  building  to  cost 
$300,000  when  equipped.  It  also 
planned  the  construction  of  a  chem¬ 
istry  building. 

The  Connecticut  college  at  Storrs 
had  under  construction  during  the 
year  a  general-science  building  to  cost 
$450,000.  While  these  buildings  are 
for  general  university  and  college  use, 
they  are  expected  to  aid  materially  in 
furnishing  better  facilities  and  equip¬ 
ment  for  station  work. 

Improvements  for  the  advancement 
of  studies  in  animal  husbandry  were 
reported  by  a  number  of  stations.  Im¬ 
portant  additions  facilitating  the  work 
of  the  California  station  are  provided 
in  the  animal-science  building  at 
Davis,  which  was  completed  during 
the  year  at  a  cost  of  $300,000.  The 
Pennsylvania  college  and  station  ex¬ 
pended  $50,000  for  additional  build¬ 
ings,  including  a  sheep  barn  with  a 
wool-grading  room,  a  livestock  hos¬ 
pital  for  the  study  and  treatment  of 
animal  diseases,  and  the  first  unit  of  a 
poultry  plant.  The  Indiana  station 
provided  an  equipment  building  and 
water  system  for  its  animal-husbandry 
farm,  and  the  Ohio  station  occupied  a 
new  animal-husbandry  building  con¬ 
structed  at  a  cost  of  $75,000. 

Facilities  for  dairy  work  were  in¬ 
creased  at  the  New  Mexico  station  by 
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a  new  dairy  building  with  laboratories 
and  modern  equipment,  and  at  the 
Arkansas  station  by  a  tile  barn  built 
on  the  station  farm  representing  a 
unit-type  plan  designed  by  the  depart¬ 
ment  of  agricultural  engineering.  In 
the  new  $500,000  dairy  building  of  the 
Iowa  college  and  station  the  upper 
floor  of  the  main  structure  is  devoted 
entirely  to  dairy  bacteriology  and  other 
dairy  research,  the  second  floor  con¬ 
tains  laboratories  for  farm-dairy  and 
milk-testing  work,  and  the  lower  floor 
is  occupied,  in  part,  by  a  research 
laboratory  for  dairy  engineering.  A 
new  dairy  barn  to  cost  $100,000,  under 
construction  at  the  Michigan  station, 
is  to  be  restricted  to  cattle  found  free 
from  all  symptoms  of  contagious  abor¬ 
tion.  The  Wisconsin  station  has  added 
a  concrete  milk  house  to  its  equipment 
for  the  better  handling  of  milk  in  its 
dairy  studies. 

Approximately  $70,000  was  used  at 
the  University  of  California  for  the 
construction  at  Berkeley  of  a  new 
poultry  husbandry  research  plant,  in¬ 
cluding  a  laboratory  building  and 
various  types  of  poultry  houses.  The 
Indiana  station  added  a  pavilion  and 
three  laboratory  rooms  to  its  poultry- 
husbandry  equipment,  the  Michigan 
station  made  preparations  for  the  con¬ 
struction  of  a  poultry  plant  to  cost 
$50,000,  and  the  North  Carolina  station 
also  provided  for  the  improvement  and 
enlargement  of  its  poultry  plant  during 
the  year. 

Other  new  buildings  and  improve¬ 
ments  included  an  agronomy  labora¬ 
tory  erected  by  the  Ohio  station  at  a 
cost  of  $25,000,  and  a  wing  to  the  horti¬ 
cultural  building  at  the  University  of 
Florida  which  was  completed  at  a  cost 
of  $125,000.  The  new  horticultural 
building  of  the  Arkansas  station,  con¬ 
structed  last  year,  was  equipped  for 
the  grading  and  packing  of  fruits ;  and 
the  office  and  laboratory  building 
erected  at  the  Georgia  station  was  pro¬ 
vided  with  cold-storage  facilities  for 
the  handling  of  fruits  and  vegetables. 
The  Iowa  college  and  station  expended 
approximately  $110,000  for  an  agron¬ 
omy  laboratory,  a  horticultural  seed 
house,  an  insectary,  and  a  veterinary 
research  laboratory  with  isolation 
units ;  while  the  Mississippi  station  re¬ 
ceived  appropriations  of  $5,000  for  a 
cotton  gin  and  warehouse  and  $10,000 
for  repairs  to  barns  and  fences. 

EQUIPMENT 

A  fact  not  always  appreciated  is 
the  special  equipment  essential  to  the 
promotion  of  the  type  of  research  re¬ 


quired  at  the  present  time.  Crude 
facilities  and  makeshifts  no  longer 
will  suffice,  and  the  refinement  of 
methods  and  development  of  technic 
call  for  many  special  types  of  build¬ 
ings  and  fittings.  One  of  the  most 
frequent  deficiencies  is  the  lack  of 
greenhouse  space  suited  to  the  varying 
needs  of  research.  Such  facilities  are 
a  prime  necessity,  and  such  installa¬ 
tions  often  must  be  provided  with 
devices  for  controlling  various  fea¬ 
tures  such  as  air  and  soil  temperature, 
humidity,  intensity  and  color  of  light, 
and  other  factors  that  have  a  bearing 
on  plant  development. 

Greenhouses  for  experiment-station 
work  must  be  capable  of  adaptation  to 
special  investigations  and  purposes ; 
and  such  equipment,  when  efficient 
and  adequate,  makes  it  possible  to 
carry  on  plant  breeding  and  other 
work  the  year  around,  to  hasten  the 
development  of  new  varieties,  to  make 
quickly  and  accurately  tests  for  win¬ 
ter  hardiness,  and  in  general  to  con¬ 
duct  a  class  of  w^ork  requiring  control 
of  the  several  factors  entering  into 
the  various  problems.  Without  facili¬ 
ties  of  such  character  the  experiments 
and  investigations  can  not  advance 
very  far,  and  the  work  is  likely  to  be 
limited  to  repetition  under  local  con¬ 
ditions  and  to  trials  which  give  only 
empirical  results. 

Definite  progress  along  these  lines 
was  reported  during  the  year  by  a 
number  of  institutions.  The  Min¬ 
nesota  station  added  eight  units  to  its 
greenhouse  equipment,  to  be  used  in 
research  in  plant  genetics,  plant 
physiology,  plant  pathology,  and  farm 
crops.  The  artificial  lighting  provided 
permits  plant  growth  to  proceed  in 
and  out  of  season.  The  Oregon  col¬ 
lege  expended  over  $60,000  for  new 
modern  greenhouses  in  which  the  ex¬ 
periment  station  has  the  exclusive  use 
of  6,600  square  feet  and  part  use  of 
an  additional  3,300  square  feet. 

The  Washington  station  completed 
the  first  unit  of  a  new  range  of  green¬ 
houses  for  experimental  work  in  plant 
pathology  and  agricultural  bacteri¬ 
ology.  The  Indiana  station,  at  a  cost 
of  $12,000,  completed  a  new  green¬ 
house  with  a  series  of  controlled-tem- 
perature  rooms.  The  Florida  station, 
likewise  at  a  cost  of  $12,000,  erected 
a  greenhouse  at  the  Everglades  sub¬ 
station.  The  Mississippi  station  re¬ 
ceived  an  appropriation  of  $5,000  for 
two  greenhouses  for  experimentation 
in  agronomy  and  horticulture.  The 
Ohio  station  devised  apparatus  for 
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the  study  of  ventilation,  humidity,  and 
temperature  control  in  greenhouse 
management. 

Many  of  the  improvements  made  by 
the  experiment  stations  have  resulted 
in  the  refinement  of  methods,  reduc¬ 
tion  of  time  and  labor  in  making  de¬ 
terminations,  and  greater  accuracy  in 
the  results.  The  New  Jersey  stations, 
to  obtain  more  reliable  data  on  the 
relative  effect  of  variable  and  constant 
temperatures  on  the  development  of 
insects,  constructed  a  piece  of  appara¬ 
tus  in  which  temperature,  moisture, 
and  light  are  under  control.  The  elim¬ 
ination  of  the  variables  other  than 
temperature  permits  direct  experimen¬ 
tation  with  a  controlled  constant  or  a 
controlled  variable  temperature,  held 
at  any  point  within  or  confined  to  the 
range  of  active  temperatures  of  the 
particular  insect  studied.  The  Florida 
station  also  had  under  construction  a 
constant-temperature  apparatus  for  in¬ 
sect  life-history  studies. 

The  Pennsylvania  station,  by  modi¬ 
fying  an  apparatus  used  in  determin¬ 
ing  urea  in  blood,  reduced  a  frequent 
error  of  several  milligrams  to  within 
0.1  mill  gram  of  urea  nitrogen  in  a 
100-cubic-centi meter  sample,  and  also 
made  it  possible  to  obtain  very  satis¬ 
factory  results  with  as  little  as  a  0.1- 
cubic-centimeter  sample  of  whole  blood. 
The  home  economics  department  of 
the  Maine  station  equipped  a  new 
chemical  laboratory  for  use  in  iron 
analysis  of  foods  and  for  adaptation 
later  to  investigations  in  human  iron 
metabolism.  To  avoid  possible  inter¬ 
ference  with  the  analytical  results  the 
piping  and  fittings  used  were  of  brass, 
and  all  equipment  generally  was  made 
either  of  iron  substitutes  or  of  iron 
un  exposed. 

The  nutrition  laboratory  of  the  New 
Hampshire  station  was  enlarged  to 
house  the  offices  and  laboratories  in 
animal  nutrition,  including  metabolism 
stalls  and  respiration  chamber  and  the 
laboratory  for  studies  in  human  nutri¬ 
tion.  For  the  animal-nutrition  studies 
the  respiration  chamber  was  improved 
to  permit  experiments  to  be  carried 
on  for  any  length  of  time  and  the  ani¬ 
mals  to  be  fed  and  watered  and  cows 
to  be  milked  and  fed  at  regular  inter¬ 
vals  during  that  time;  to  permit  the 
regulation  of  environmental  tempera¬ 
ture  ;  and  to  permit  the  determination 
separately  of  metabolism  during  stand¬ 
ing  and  lying.  An  apparatus  was  per¬ 
fected  also  for  the  separate  collection 
of  urine  and  feces  from  cows.  This 
station  is  further  taking  advantage  of 


apparatus  developed  by  the  nutrition 
laboratory  of  the  Carnegie  Institution. 
An  apparatus  for  gas  analysis  as  a 
means  of  indirect  calorimetry  has  in¬ 
creased  the  speed  of  absorption  and 
the  accuracy  of  determination,  and  its 
electrical  operation  makes  it  possible 
for  one  analyst  to  run  two  units  at 
a  time.  Another  apparatus  used  in 
studying  the  energy  metabolism  in 
sheep  is  based  on  the  principle  of  col¬ 
lecting  from  the  ventilating  current 
of  the  respiration  chamber  a  repre¬ 
sentative  aliquot  sample  of  air  in 
which  the  percentage  of  oxygen  and 
carbon  dioxide  is  determined  by  anal¬ 
ysis.  A  simple  and  efficient  metal 
pump  for  collecting  the  air  samples 
eliminates  the  use  of  mercury  and 
avoids  the  breakage  incident  to  the 
handling  of  glass  samplers.  The  sta¬ 
tion  also  adopted  dry  ice  or  solidified 
carbon  dioxide  as  a  laboratory  refrig¬ 
erant,  especially  in  experiments  to  de¬ 
termine  the  hardiness  of  the  apple  and 
other  orchard  trees.  The  method,  as 
developed,  makes  it  possible  to  reach 
and  maintain  temperatures  as  low  as 
—40°  to  —50°. 

The  Connecticut  Storrs  station  de¬ 
veloped  a  device  facilitating  the  feed¬ 
ing  of  hay  to  cows  under  experiment 
by  limiting  an  individual  portion  to 
each  animal,  thus  assuring  accuracy 
and  controlling  waste. 

At  the  Tennessee  station  a  new  ly- 
simeter  installation,  completed  and  put 
into  operation  during  the  year,  has  a 
capacity  of  149  tanks,  embodies  ideas 
and  improvements  made  since  the  sta¬ 
tion’s  original  equipment  was  installed, 
and  constitutes  one  of  the  most  com¬ 
plete,  efficient,  and  adaptable  lysimeter 
installations  ever  constructed.  The 
South  Carolina  station  installed  a  se¬ 
ries  of  test  plats  with  uniform  soil 
throughout,  and  with  each  plat  sur¬ 
rounded  by  a  concrete  wall.  At  the 
New  Jersey  stations  additional  labora¬ 
tory  facilities  were  provided  under  a 
State  appropriation  of  $10,000  for  nu¬ 
trition  laboratories  and  one  of  $15,500 
for  sewage  laboratories. 

LAND 

The  States  have  continued  to  pro¬ 
vide  the  stations  also  with  additional 
land  for  experiments,  and  to  establish 
substations  and  other  outlying  activi¬ 
ties  where  needed.  In  some  instances 
land  and  equipment  were  donated  by 
individuals.  The  Cornell  experiment 
station  participated  in  the  use  of  a 
tract  of  500  acres  of  abandoned  farm 
land  given  for  experiments  and  in- 
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struction  and  as  an  observation  ground 
for  botanists.  The  development  of  the 
Arno  Forest  of  1,850  acres,  given  to 
Cornell  University  about  a  year  ago, 
was  carried  forward,  and  experiments 
were  begun  to  test  thinning  and  cut¬ 
ting  methods. 

The  Arkansas  station  put  into  shape 
for  crop  rotations  and  other  agronomic 
experiments  a  100-acre  addition  to  the 
station  farm,  and  made  progress  in 
the  construction  of  buildings  and 
equipment  at  the  three  substations  re¬ 
cently  established,  for  which  approxi¬ 
mately  $30,000  was  available  at  each 
place.  The  planning  and  construction 
of  the  buildings  and  other  improve¬ 
ments  was  under  the  supervision  of 
the  department  of  agricultural  engi¬ 
neering  of  the  station. 

The  Illinois  station  acquired  208 
acres  at  a  cost  of  $62,400  for  the  use 
of  the  dairy,  agronomy,  and  animal 
husbandry  departments ;  and  the  Mis¬ 
sissippi  station  received,  among  other 
State  appropriations,  $20,000  for  addi¬ 
tional  land  for  the  departments  of  ani¬ 
mal  husbandry  and  horticulture.  The 
New  Mexico  station  added  13  acres  to 
its  horticultural  farm,  and  the  Rhode 
Island  station  purchased  45  acres  of 
upland  farm  land  for  extending  its 
work  in  pomology  and  poultry  husban¬ 
dry. 

The  Alabama  station  was  authorized 
by  the  State  legislature  to  establish 
five  substations,  two  to  be  started  in 
1928,  one  in  1929,  and  the  others  in 
1930.  An  appropriation  of  $25,000  was 
made  for  equipment,  and  $12,500  an¬ 
nually  for  maintaining  each  substa¬ 
tion.  The  communities  where  these 
substations  are  to  be  located  are  ex¬ 
pected  to  provide  at  least  200  acres  of 
land  for  their  use.  The  first  substa¬ 
tion  was  located  during  the  year  at 
Belle  Mina  in  the  northern  part  of  the 
State ;  the  second  was  to  be  located  in 
the  southern  part  of  the  State  during 
the  summer  of  1928.  The  Louisiana 
Legislature,  in  1928,  passed  an  act  pro¬ 
viding  for  the  establishment  of  a  sub¬ 
station  at  St.  Joseph  in  the  delta  sec¬ 
tion  of  the  State,  which  is  to  give  at¬ 
tention  mainly  to  work  relating  to  cot¬ 
ton  production. 

A  farm  of  over  700  acres  near  Kala¬ 
mazoo  was  dedicated  to  the  Michigan 
college  for  experimental  purposes,  and 
in  addition  the  institution  received  an 
endowment  of  $180,000  for  research. 
The  Michigan  station  selected  a  site 
near  Bay  City  for  a  potato  experiment 
station,  for  which  the  legislature  ap¬ 
propriated  $25,000  a  year  ago.  The 
appropriations  of  the  Mississippi  sta¬ 


tion  for  the  substations  included  $8,000 
for  the  purchase  of  additional  land  at 
Holly  Springs,  $7,500  at  Poplarville, 
and  $5,300  at  Stoneville.  This  station 
also  was  given  $25,000  by  Adams 
County  for  the  purchase  of  land  and 
equipment  for  the  permanent  substa¬ 
tion  for  pecan  investigations  and  other 
work  for  which  the  State  already  had 
made  an  annual  appropriation  of 
$15,000. 

The  South  Carolina  station,  under  an 
appropriation  of  $25,000  for  the  sand 
hill  substation,  let  contracts  for  an 
office  and  laboratory  building  to  cost 
$14,000. 

J.  I.  Schulte. 

EXTENSION  OF  EXPERIMENT  STATION 
ACTS  TO  HAWAII 

By  an  act  of  Congress  approved 
May  16,  1928,  the  benefits  of  the  Hatch, 
Adams,  and  Purnell  Acts  were  ex¬ 
tended  to  the  Territory  of  Hawaii  and 
appropriations  were  authorized,  begin¬ 
ning  with  the  fiscal  year  1930.  The 
legislation  provided  that  the  amounts 
carried  by  these  experiment  station 
acts  shall  be  available  on  a  progres¬ 
sively  increasing  scale,  as  they  were  in 
the  case  of  the  States. 

The  initial  appropriation  of  $15,000 
will  correspond  to  the  Hatch  fund ; 
that  for  the  second  year  will  include 
also  the  first  installment  authorized  by 
the  Adams  Act  ($5,000),  the  amount 
increasing  annually  until  the  full  ap¬ 
propriation  of  $15,000  under  the 
Adams  Act  is  realized,  in  1936;  and 
following  that  year  the  additions  pro¬ 
vided  for  by  the  Purnell  Act  will  be 
available,  beginning  with  $20,000  and 
increasing  by  $10,000  annually.  Under 
this  plan  the  station  in  Hawaii  would 
receive  the  full  amounts  authorized  by 
the  three  acts  in  1941,  continuing 
thereafter  to  receive  the  same  amounts 
as  do  the  States. 

These  grants  are  in  addition  to  the 
appropriations  to  the  Department  of 
Agriculture  for  use  in  Hawaii,  where 
it  has  conducted  an  agricultural  ex¬ 
periment  station  since  1901. 

In  recognition  of  this,  it  is  provided 
in  the  new  act  that  the  experiment 
station  established  under  it  shall  be 
conducted  jointly  and  in  collaboration 
with  the  existing  Federal  experiment 
station  in  enlarging  and  expanding  the 
work  of  the  latter  on  cooperative 
plans  approved  by  the  Secretary  of 
Agriculture.  The  new  Territorial  sta¬ 
tion  will  be  connected  with  the  college 
of  agriculture  of  the  University  of 
Hawaii. 
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SUSPENSION  OF  FEDERAL  FUNDS 

Two  cases  arose  during  tlie  year  in 
which  it  was  found  necessary  to  sus¬ 
pend  payment  of  the  Federal  appro¬ 
priations.  In  one  case  these  were 
restored  after  a  few  months,  and  in 
the  other  the  certificate  of  the  depart¬ 
ment  awaited  congressional  action. 
Under  the  provisions  of  the  Federal 
acts  these  cases  are  to  be  reported  on, 
with  the  reasons  for  the  action  taken. 

RHODE  ISL4ND  EXPERIMENT  STATION 

Difficulties  in  connection  with  the 
local  administration  of  the  Khode 
Island  station,  extending  over  several 
years,  reached  a  crisis  which  neces¬ 
sitated  the  department’s  action. 

During  1927  evidence  increased  of 
lack  of  adequate  supervision  of  the  re¬ 
search  program  in  part,  and  of  dis¬ 
position  to  disregard  administrative 
requirements  with  respect  to  projects 
and  funds  which  apply  to  all  of  the 
stations  alike.  The  continued  ap¬ 
proval  of  expenditures  and  assignment 
of  funds  for  certain  projects  quite  un¬ 
warranted  by  their  progress  and  out¬ 
look,  led  to  questions  of  legality  in 
the  use  of  the  Federal  funds,  and  in¬ 
dicated  that  these  were  not  being  pro¬ 
perly  safeguarded.  Furthermore,  in¬ 
sistence  on  outlining  and  interpreting 
projects  in  such  broad  and  vague 
terms  as  to  make  it  impossible  to 
judge  of  their  merits  or  to  identify 
the  work  under  them  led  not  only  to 
further  questions  regarding  exijendi- 
tures,  but  tended  increasingly  to  nul¬ 
lify  the  department’s  supervision  and 
to  weaken  the  administrative  confid¬ 
ence  on  which  it  rests. 

Attempts  through  several  months  of 
correspondence  to  clarify  the  situa¬ 
tion,  to  ascertain  the  status  of  work 
on  projects  in  question,  and  to  arrive 
at  a  basis  for  settlement  of  the  pre¬ 
vious  year’s  account  met  with  slight 
coopera -ion,  and  finally  left  no  course 
open  than  action  looking  to  the  sus¬ 
pension  of  funds.  This  was  a  last 
resort,  as  the  station  is  without  regu¬ 
lar  State  appropriations  and  conse¬ 
quently  is  dependent  on  the  Federal 
funds.  Notice  of  the  proposed  suspen¬ 
sion  failed  to  bring  favorable  acTon, 
and  hence  the  third  quarterly  install¬ 
ment,  due  January  1,  1928,  was  with¬ 
held.  As  further  delay  ensued,  the 
fact  of  the  suspension  and  the  reasons 
therefor  ultimately  were  reported  to 
the  college  authorities. 

The  la  ter  relieved  the  director  of 
administrative  responsibility  and  ap¬ 


pointed  an  acting  director,  who  im¬ 
mediately  took  up  negotiations.  The 
requested  information  was  supplied 
quite  promptly,  an  understanding  was 
reached  on  the  working  program  and 
the  budget  for  the  year,  and  a  basis 
was  provided  for  settlement  of  the 
financial  account  for  the  previous  year 
involving  a  disallowance  of  some 
$3,000.  The  Federal  funds  then  -were 
restored,  and  the  station  suffered  no 
financial  loss  except  the  disallowance 
mentioned.  It  was  duly  certified  for 
the  appropriations  beginning  July  1, 
1928. 

OKLAHOMA  EXPERIMENT  STATION 

The  Oklahoma  station  suffered 
another  upheaval  near  the  close  of  the 
fiscal  year  1928,  so  unwarranted  and 
so  disastrous  as  to  make  the  institu¬ 
tion  an  unsafe  place  to  intrust  funds 
for  research  until  conditions  were 
remedied.  Without  notice,  the  direc¬ 
tor  and  several  members  of  the  station 
staff,  with  a  number  of  the  college 
faculty,  were  dropped.  The  result  was 
such  a  feeling  of  instability  that  half 
a  dozen  other  station  people  withdrew 
at  the  first  opportunity. 

The  action  of  the  board  came  at  a 
time  when  the  college  was  without  a 
president  and  carried  with  it  the  dean 
of  agriculture.  It  was  taken  without 
the  advice  of  administrative  officers. 
No  charges  or  opportunity  for  hear¬ 
ings  were  presented,  and  no  reasons 
for  the  dismissals  vouchsafed.  It  left 
the  station,  which  had  been  progress¬ 
ing  remarkably  well,  in  a  seriously 
crippled  condition.  The  failure  to 
comprehend  the  damage  which  such 
arbitrary  action  would  infiict  on  a  re¬ 
search  institution  was  an  evidence  of 
irresponsibility. 

The  instance  was  a  repetition  of 
disturbances  which  have  occurred  at 
frequent  intervals  in  the  past,  and 
have  given  the  Oklahoma  college  and 
station  a  conspicuous  record  for  in¬ 
stability.  The  average  term  of  office 
for  the  college  president  has  been 
about  four  years,  and  that  for  the 
dean  and  director  somewhat  less.  The 
present  change  in  directorship  was  the 
eighth  since  1900.  Positions  on  the 
staff  have  been  equally  temporary ; 
since  1900  there  have  been  upwards 
of  100  separations,  a  large  proportion 
of  them  persons  occupying  prominent 
places  in  the  work.  Those  not  due  to 
dismissal  were  attributable  in  large 
measure  to  lack  of  confidence  in  the 
security  of  position  and  opportunity 
for  completing  work. 
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No  experiment  station  could  with¬ 
stand  such  unfavorable  conditions 
without  serious  effects.  Research  suf¬ 
fers  more  severely  from  instability 
and  frequent  changes  than  does  any 
other  branch  of  the  college.  In  this 
case  the  removal  of  key  men,  with  the 
disruption  of  investigations  and  inter¬ 
ference  with  established  programs  of 
research,  have  resulted  in  large  waste 
of  money  and  effort,  and  made  it  dif¬ 
ficult  to  secure  and  hold  competent 
investigators.  In  the  latest  instance 
practically  every  project  was  affected ; 
in  a  number  of  cases  important  data 
were  sacrificed,  and  in  others  the 
work  remained  practically  at  a  stand¬ 
still  or  suffered  a  setback. 

The  difficulty  from  which  the  station 
has  suffered  so  long  seems  inherent  in 
the  provision  for  the  government  of  the 
college.  Under  the  State  constitution 
the  State  board  of  agriculture  is  con¬ 
stituted  the  governing  body  of  the 
college,  along  with  performing  the 
customary  functions  of  such  boards 
relating  to  the  agriculture  of  the  State. 
This  board  is  composed  of  a  president, 
elected  by  popular  vote,  and  four  mem¬ 
bers  appointed  by  the  governor,  subject 
to  change  by  him  and  with  the  State 
administration.  Hence  there  is  lack 
of  any  provision  for  continuity  so  im¬ 
portant  in  the  management  of  an  edu¬ 
cational  institution.  Membership  is 
limited  by  law  to  actual  farmers,  but 
there  is  no  qualification  pertaining  to 
familiarity  with  educational  affairs. 

In  the  light  of  experience,  the  in¬ 
adequacy  of  the  present  provision  has 
been  recognized,  and  for  some  time 
there  has  been  a  movement  under  way 
looking  to  the  provision  of  a  separate 
board  for  the  college,  specially  selected 
for  the  purpose  and  with  terms  of 
office  which  would  give  continuity  to 
the  governing  body.  This  seems  highly 
important,  for  until  it  is  possible  to 
secure  the  establishment  of  funda¬ 
mental  policies  and  recognition  of  the 
principles  essential  to  success  in  re¬ 
search,  the  evidence  is  that  no  perma¬ 
nent  measure  of  relief  can  be  insured. 

PERSONNEL  OF  RESEARCH 

The  relatively  large  number  of  im¬ 
portant  changes  in  station  personnel, 
which  occurred  during  the  year,  in¬ 
cluded  several  directors  and  a  number 
of  leaders  in  important  lines  of  re¬ 
search.  On  the  whole,  however,  the 
station  personnel  is  being  strengthened 
progressively  through  encouragement 
of  those  in  the  lower  ranks  to  prepare 
themselves  for  higher  positions  by  ad¬ 


vanced  study,  assurance  of  security  in 
position  during  efficient  service,  salary 
commensurate  with  a  just  apprecia¬ 
tion  of  the  work,  and  satisfactory 
working  conditions.  Despite  sporadic 
manifestations  to  the  contrary,  tenure 
of  position  and  freedom  from  un¬ 
certainty  as  to  it  is  generally  recog¬ 
nized  as  one  of  the  prime  essentials 
of  effective  station  work. 

The  principle  of  equal  pay  for  equal 
service  as  between  college  and  station 
employees  has  been  approved  by  the 
Association  of  Land-Grant  Colleges  and 
Universities  and  adopted  by  many  of 
the  land-grant  institutions,  not  only  as 
a  matter  of  equity,  but  as  an  encour¬ 
agement  to  and  recognition  of  research. 
This  involves  recognition  of  the  addi¬ 
tional  months  of  service  generally  re¬ 
quired  of  station  workers  as  compared 
with  those  who  have  only  teaching 
duties  in  the  regular  college  year.  It 
is  realized  that  since  research  is  a 
paramount  type  of  activity  making  un¬ 
usual  demands,  and  creative  ability  in 
it  is  a  relatively  rare  quality,  out¬ 
standing  figures  in  that  sphere  should 
be  rewarded  on  the  basis  of  their  ac¬ 
complishment  and  promise,  rather  than 
their  advancement  be  dependent  upon 
attaining  administrative  position. 

Until  the  agricultural  colleges  and 
experiment  stations  recognize  research 
and  reward  it  for  itself,  as  some  of 
the  older  universities  are  beginning 
to,  the  more  fertile  imaginative  minds 
will  not  be  attracted  permanently  to 
that  field.  Here,  at  least,  the  fiat 
salary  scale  is  a  handicap,  which  those 
in  authority  should  be  permitted  to 
throw  off  in  recognizing  special  ability 
and  making  the  outlook  attractive  for 
a  research  career. 

CHANGES  IN  DIRECTORSHIPS 

There  was  an  unusually  large  num¬ 
ber  of  changes  in  directorships  during 
the  year. 

W.  R.  Dodson  resigned  as  director 
of  the  Louisiana  stations  and  was  suc¬ 
ceeded  by  C.  T.  Dowell,  formerly 
director  of  the  Oklahoma  station. 

V.  R.  Gardner,  head  of  the  depart¬ 
ment  of  horticulture  of  the  Michigan 
station,  was  made  director  of  the  sta¬ 
tion,  succeeding  in  this  position  R.  S. 
Shaw,  who  was  elected  president  of 
the  college. 

W.  W.  Burr  succeeded  to  the  direc¬ 
torship  of  the  Nebraska  station  upon 
the  election  of  E.  A.  Burnett  as  chan¬ 
cellor  of  the  university. 

F.  B.  Morrison,  director  of  the  New 
York  stations,  resigned  to  become  head 
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of  the  department  of  animal  husbandry 
at  Cornell  University  and  was  suc¬ 
ceeded  at  the  New  York  State  station 
by  U.  P.  Hedrick,  formerly  vice  direc¬ 
tor.  In  addition  to  his  duties  as  dean 
of  the  college  of  agriculture,  A.  R. 
Mann  was  made  director  of  the  New 
York  Cornell  station. 

F.  J.  Sievers,  head  of  the  depart¬ 
ment  of  soils  of  the  Washington  sta¬ 
tion,  succeeded  S.  B.  Haskell  as  direc¬ 
tor  of  the  Massachusetts  station. 

C.  B.  Sanborn  was  made  acting  di¬ 
rector  of  the  Oklahoma  station  fol¬ 
lowing  the  withdrawal  of  C.  T.  Dowell 
as  director. 

B.  B.  Gilbert,  chemist  of  the  Rhode 
Island  station,  was  appointed  acting 
director  in  place  of  B.  L.  Hartwell. 

B.  Youngblood,  director  of  the  Texas 
station,  resigned  to  take  up  work  in 
the  Department  of  Agriculture,  and 
was  succeeded  by  A.  B.  Conner,  for¬ 
merly  vice  director  of  the  station. 

P.  V.  Cardon,  farm  economist  of  the 
Utah  station,  was  made  director  of  the 
station,  succeeding  W.  Peterson,  who 
continued  as  director  of  extension. 

H.  G.  Knight  resigned  as  director 
of  the  West  Virginia  station  to  become 
chief  of  the  bureau  of  chemistry  and 
soils  of  the  Department  of  Agriculture 
and  was  succeeded  by  F.  D.  Fromme, 
plant  pathologist  of  the  Virginia  sta¬ 
tion. 

OTHER  CHANGES 

Approximately  68  major  changes 
were  made  in  the  general  personnel  of 
the  stations  during  the  year.  Of  these 
38  occurred  among  the  heads  of  de¬ 
partments  or  leaders  in  different  lines 
of  work  and  30'  in  the  rank  of  asso¬ 
ciates. 

Some  of  the  more  important  changes 
in  heads  of  departments  and  leaders 
in  important  lines  of  work  were  as 
follows : 

Louise  P.  Glanton  was  appointed 
head  of  home  economics  in  the  Ala¬ 
bama  station,  succeeding  Agnes  B. 
Harris,  resigned.  N.  B.  Guerrant  was 
appointed  research  associate  in  ani¬ 
mal  nutrition. 

Mrs.  Henrietta  K.  Burton  succeeded 
Helen  C.  Goodspeed  as  head  of  the  de¬ 
partment  of  home  economics  of  the 
Arkansas  station.  Barnett  Sure  was 
made  head  of  the  department  of  agri¬ 
cultural  chemistry. 

J.  B.  Kendrick  was  appointed  asso- 
chte  plant  pathologist  of  the  Cali¬ 
fornia  station.  G.  D.  Tumbow,  acting 
head  of  the  department  of  dairy  in¬ 
dustry,  and  A.  W.  Christie,  associate 
chemist  in  horticulture,  resigned. 


L.  C.  Dunn,  poultry  geneticist  of  the 
Connecticut  Storrs  station,  resigned  to 
accept  a  position  in  the  department  of 
zoology  at  Columbia  University. 

G.  L.  Schuster,  agronomist  at  the 
Delaware  station,  was  granted  leave 
of  absence  for  graduate  work  at  Cor¬ 
nell  University. 

O.  F.  Burger,  plant  pathologist  of 
the  Florida  station,  died  as  a  result 
of  accident,  January  26,  1928.  J.  L. 
Seal  was  appointed  associate  plant 
pathologist. 

K.  T.  Holley  was  appointed  associ¬ 
ate  chemist  at  the  Georgia  station. 

R.  H.  Bngle  succeeded  Harrison  C. 
Dale  as  agricultural  economist  of  the 
Idaho  station.  C.  B.  Lampman  was 
appointed  poultry  husbandman  vice 
R.  T.  Parkhurst,  who  resigned  to  be¬ 
come  director  of  the  International  In¬ 
stitute  of  Poultry  Husbandry  at  the 
Harper  Adams  Agricultural  College  in 
England.  Blla  Woods  was  added  to 
the  staff  as  research  home  economist. 
Hobart  Beresford  was  made  head  of 
the  division  of  agricultural  engineer¬ 
ing,  succeeding  M.  R.  Lewis,  resigned. 

M.  H.  Campbell  was  appointed  asso¬ 
ciate  in  dairy  husbandry,  and  W.  S. 
Brock,  assistant  chief  in  systematic 
pomology,  at  the  Illinois  station.  H.  J. 
Snider,  assistant  chief  in  soil  experi¬ 
ment  fields,  was  granted  a  year’s  leave 
of  absence  for  graduate  work. 

Laura  I.  McLaughlin  was  made  di¬ 
rector  of  research  in  foods  and  nutri¬ 
tion  at  the  Iowa  station.  F.  B.  Smith 
was  appointed  assistant  chief  in  soil 
chemistry  and  bacteriology  vice  E.  V. 
Abbott,  resigned.  J.  M.  Shaw,  assist¬ 
ant  chief  in  dairy  husbandry,  and 

L.  W.  Erdman,  assistant  chief  in  soil 
bacteriology,  resigned. 

L.  E.  Melchers,  head  of  the  botani¬ 
cal  work  of  the  Kansas  station,  was 
granted  a  year’s  leave  of  absence  to 
engage  in  special  work  in  plant  pathol¬ 
ogy  for  the  Egyptian  Government. 
Millard  Peck,  in  charge  of  investiga¬ 
tions  in  land  economics,  and  A.  H. 
Helder,  in  charge  of  landscape  garden¬ 
ing,  resigned.  The  latter  was  suc- 
ceded  by  L.  R.  Quinlan. 

A.  M.  Peter  retired  as  head  of  the 
chemical  department  of  the  Kentucky 
station,  continuing  his  connection  with 
the  department  in  a  consulting  capac¬ 
ity.  J.  S.  McHargue  was  made  acting 
head  of  the  department.  A  section  of 
animal  nutrition  was  created  in  the 
department  of  animal  husbandry  with 
G.  D.  Buckner  in  charge.  Fordyce 
Ely,  formerly  of  the  Iowa  station,  was 
made  head  of  the  dairy  department. 
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C.  I.  Bray,  formerly  of  the  Colorado 
station,  was  appointed  head  of  the  de¬ 
partment  of  animal  industry  of  the 
Louisiana  stations.  F.  C.  Old,  head  of 
the  poultry  husbandry  work,  and  J.  F. 
Brewster,  research  chemist  in  sugar 
work  of  this  station,  resigned. 

A.  C.  Hildreth,  formerly  of  the  Min¬ 
nesota  station,  was  appointed  asso¬ 
ciate  biologist  of  the  Maine  station  for 
special  investigations  on  the  blueberry. 

A.  G.  McCall,  head  of  the  depart¬ 
ment  of  soils  of  the  Maryland  station, 
resigned  to  become  head  of  the  soils 
work  in  the  new  Bureau  of  Chemistry 
and  Soils  of  the  Department  of  Agri¬ 
culture.  P.  W.  Zimmerman,  botanist 
and  plant  propagator  of  the  station, 
resigned, 

A.  J,  Patten,  for  22  years  chemist  of 
the  Michigan  station,  resigned.  J.  F. 
Cox,  head  of  the  farm  crops  depart¬ 
ment  of  the  station,  was  made  dean 
of  agriculture,  and  H.  C.  Rather  suc¬ 
ceeded  him  as  head  of  the  farm  crops 
department.  J.  T.  Plorner,  research 
economist,  was  granted  a  year’s  leave 
of  absence  for  advanced  study. 

J.  D.  Black,  chief  of  the  division 
of  agricultural  economics  at  the  Min¬ 
nesota  station,  resigned  to  accept  a  po¬ 
sition  in  Harvard  University,  and  H.  B. 
Price  was  made  acting  chief  of  the 
division.  O.  G.  Schaefer,  associate 
dairy  husbandman,  resigned. 

D.  C.  Neal,  plant  pathologist  of  the 
Mississippi  station,  resigned  to  accept 
a  position  with  the  Department  of 
Agriculture.  W.  T.  Mallory  was  ap¬ 
pointed  to  have  charge  of  pecan 
investigations,  and  D.  S.  Buchanan 
succeeded  C.  J.  Goodell  in  the  depart¬ 
ment  of  animal  husbandry. 

Richard  Bradfield,  associate  in  soils 
at  the  Missouri  station,  was  granted 
leave  of  absence  for  foreign  study. 

C.  N.  Arnett,  head  of  the  animal 
husbandry  department  of  the  Montana 
station,  resigned,  and  was  succeeded 
by  H.  W.  Vaughan,  of  the  Minnesota 
station.  Clyde  McKee,  agronomist  of 
the  station,  was  made  also  vice  dean 
of  agriculture. 

V.  E.  Spencer,  formerly  of  the  Illi¬ 
nois  station,  was  appointed  associate 
in  soils  research  at  the  Nevada  station. 

Mary  E.  A.  Pillsbury,  research 
specialist  in  nutrition  at  the  New 
Hampshire  station,  resigned.  Walter 
Wisnicky  was  appointed  poultry 
pathologi.st, 

R.  L.  Starkey  was  appointed  asso¬ 
ciate  microbiologist  at  the  New  Jersey 
stations,  and  Daggmar  H.  Peterson, 
research  zoologist  in  sewage  investi¬ 
gations,  resigned. 


John  R.  Eyer  was  appointed  ento¬ 
mologist  of  the  New  Mexico  station, 
vice  F.  M.  Hull,  resigned. 

H.  H.  Wing,  head  of  the  department 
of  animal  husbandry  of  the  New  York 
Cornell  station,  retired  at  the  end  of 
the  school  year,  1927-28,  after  40'  years 
of  service,  and  was  made  emeritus  pro¬ 
fessor.  He  was  succeeded  by  F.  B. 
Morrison. 

R.  J.  Anderson,  chief  in  research  in 
biochemistry  of  the  New  York  State 
station,  resigned  to  accept  a  position 
at  Yale  University.  R.  L.  Shriner,  as¬ 
sociate  in  research  biochemistry,  re¬ 
signed.  D.  C.  Carpenter,  associate 
chemist,  was  granted  a  year’s  leave  of 
absence. 

J.  H.  Beaumont,  formerly  of  the 
Minnesota  station,  was  appointed  head 
of  the  department  of  horticulture  of 
the  North  Carolina  station,  succeeding 
C.  D.  Matthews,  resigned.  R.  S.  Cur¬ 
tis,  animal  husbandman,  resigned. 

Paul  Gerlaugh  was  made  chief  of 
the  division  of  animal  industry  of  the 
Ohio  station,  succeeding  G.  Bohstedt, 
who  went  to  the  Wisconsin  station. 

E.  E.  Barnes  Tvas  made  associate  in 
agronomy. 

At  the  Oklahoma  station,  F.  Griffee, 
plant  breeder,  resigned  to  accept  a  po¬ 
sition  at  the  Maine  station,  and  W.  W. 
Fetrow,  agricultural  economist,  and 
J.  O.  Ellsvrorth,  associate  in  farm  man¬ 
agement,  resigned.  Marjorie  P.  Benoy 
was  appointed  associate  in  home  eco¬ 
nomics  research,  and  J.  F.  Page  was 
made  associate  rural  sociologist,  suc¬ 
ceeding  L.  D,  Howell,  resigned. 

S.  W.  Fletcher,  horticulturist  of  the 
Pennsylvania  station,  was  made  direc¬ 
tor  of  research  in  agriculture. 

J.  C.  Weldin  was  appointed  chief  in 
animal  breeding  and  pathology  at  the 
Rhode  Island  station.  E.  S.  Garner 
was  appointed  agrostologist,  and  J.  L. 
Tennant,  associate  agricultural  econo¬ 
mist. 

A.  H.  Meyer  was  made  associate 
agronomist  of  the  South  Carolina  sta¬ 
tion. 

M.  D.  Farrar,  apiculturist,  and  C.  F. 
Wells,  chemist,  of  the  South  Dakota 
station,  resigned. 

H.  P.  Traub,  formerly  of  the  Min¬ 
nesota  station,  was  appointed  head  of 
the  division  of  horticulture  of  the 
Texas  station.  W.  N.  Ezekiel  was  ap¬ 
pointed  plant  pathologist,  and  C.  A. 
Bonnen  research  specialist  in  farm 
management. 

J.  A.  Geddes  was  appointed  sociolo¬ 
gist  and  F.  B.  Wann  associate  botanist 
of  the  Utah  station. 
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Marianne  Muse  was  put  in  charge  of 
home-economics  research  at  the  Ver¬ 
mont  station. 

T.  K.  Wolfe,  agronomist  of  the  Vir¬ 
ginia  station,  resigned,  and  was  suc¬ 
ceeded  by  N.  A.  Pettinger.  Ilena  M. 
Bailey  succeeded  Ellen  A.  Reynolds  as 
home  economist  of  the  station.  ! 

At  the  Washington  station,  J.  li. 
Magness,  of  the  Department  of  Agri¬ 
culture,  was  made  head  of  the  depart¬ 
ment  of  horticulture,  H.  A.  Bendixen 
associate  in  dairy  manufactures,  L.  A. 
Black  associate  in  dairy  bacteriology, 
and  L.  E.  Miles,  formerly  of  the  Ala¬ 
bama  station,  associate  plant  patholo¬ 
gist.  B,  G.  Schafer  was  made  head 
of  the  consolidated  soils  and  farm- 
crops  work  of  the  station. 

G.  Bohstedt,  formerly  of  the  Ohio 
station,  was  made  animal  husband¬ 
man  of  the  Wisconsin  station.  H.  C. 
Jackson  was  made  head  of  the  dairy 
husbandry  department,  succeeding  E. 
H.  Farrington,  who  was  made  profes¬ 
sor  emeritus.  G.  S.  Wehrwein  was 
appointed  to  have  charge  of  research 
in  land  economics. 

THE  POINT  OF  VIEW 

Upon  the  selection  and  development 
of  the  personnel  will  depend  in  a  very 
large  measure  the  success  of  the  ex¬ 
periment  station  and  the  character  of 
the  work  done.  Given  proper  organi¬ 
zation  and  administration,  the  glory 
of  its  achievement  will  depend  on 
those  who.  work  there.  This  is  ac¬ 
knowledged  in  principle,  but  it  is  not 
always  expressed  in  practice.  The 
standards  on  which  the  selection  of 
the  personnel  is  made  are  not  always 
very  exacting  or  representative  of  the 
station’s  requirements.  As  a  result, 
not  all  of  our  experimenting  is  on 
problem^r  considerable  of  it  is  with 
men  and  women  brought  into  the  re¬ 
search  staffs. 

The  problem  of  more  fundamental 
research  in  agriculture  is  in  very  large 
measure  a  matter  of  the  point  of  view. 
A  primary  object  of  research  is  the 
ability  better  to  understand  —  not 
merely  to  get  a  superficial  view,  a 
temporary  or  limited  comparison,  or 
empirical  facts  which  are  good  only 
for  the  time  and  place ;  but  facts 
which  are  sufliciently  basic  and  under¬ 
stood  to  be  reasoned  from. 

This  calls  increasingly  for  trained 
investigators,  with  the  research  type 
of  mind  and  the  originality  and  imagi¬ 
nation  to  visualize  the  essential  nature 
of  problems,  and  then  to  devise  the 
way  they  must  be  studied  to  get  more 


definite  answers.  In  order  to  ad¬ 
vance,  it  often  is  necessary  to  break 
away  from  the  conventional  or  cus¬ 
tomary  way  of  thinking  and  working 
on  a  subject,  and  to  develop  new  ideas. 
Such  new  conceptions  are  the  basis  of 
progress  in  research — the  ability  to 
look  beyond  what  others  have  done  or 
proposed  and  to  devise  means  of  get¬ 
ting  at  the  more  fundamental  aspects 
of  the  subject.  For  the  underlying 
object  of  research  is  not  merely  to 
assemble  more  data  but  to  find  new 
meanings.  As  has  been  said,  a  better 
knowledge  of  a  subject  will  not  come 
from  the  mere  multiplication  of  men 
able  to  collect  more  facts,  but  from 
the  increase  of  those  who  know  what 
facts  need  to  be  collected  and  the 
value  of  these  facts  when  they  are 
established. 

Before  a  new  thing  can  be  done  or 
an  idea  put  into  action,  it  is  necessary 
to  conceive  of  the  possibility  of  doing 
it  and  then  to  conceive  the  means  by 
which  it  may  be  done.  This  requires 
the  student  who  will  extend  his  think¬ 
ing  and  his  search  beyond  the  obvious 
and  beyond  the  immediate  application. 

So  much  stress  has  been  laid  on  the 
practical  aspects  of  problems  and  their 
answers  that  it  has  sometimes  affected 
the  working  program  and  misled  those 
employed  to  carry  it  out.  Practical 
knowledge  is  not  to  be  minimized — to 
be  useful  is  the  underlying  purpose, 
but  knowledge  is  not  less  useful  be¬ 
cause  it  is  scientifically  sound  and  it 
is  not  less  practical  because  the  prin¬ 
ciples  on  which  it  depends  are  under¬ 
stood.  A  worker  may  be  so  practically 
minded  as  to  see  only  the  immediately 
practical  aspects  of  the  question  before 
him,  and  in  his  haste  be  satisfied  with 
a  type  of  work  which  gives  results  of 
doubtful  breadth  or  stabihty.  This 
point  of  view  may  be  so  strong  as  to 
motivate  all  his  activities  and  limit  his 
aspirations. 

Too  dose  concentration  on  immedi¬ 
ately  practical  ends  may  stifie  the  in¬ 
terest  in  real  research.  Frequently  it 
has  been  so  overbalanced  as  to  pre¬ 
vent  that  interest  from  being  aroused 
or  a  vision  acquired  which  reached  be¬ 
yond  superficiality. 

DISCRIMINATION  IN  STAFF 

One  of  the  things  needed  as  the  sta¬ 
tion  work  advances  is  sharper  distinc¬ 
tion  between  those  on  the  station  staff 
as  to  their  qualifications  for  research 
and  the  extent  to  which  they  may  be 
entrusted  with  research  projects.  This 
must  be  based  more  largely  on  accom- 
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plishment  as  evidencing  native  ability, 
trained  preparation,  and  experience. 

One  of  the  greatest  drawbacks  to 
productive  researcli  is  the  advance¬ 
ment  of  immature  and  unqualified 
workers  to  positions  of  respons.bility. 
A  premium  might  well  be  put  on 
proven  ability,  and  growth  and  accom¬ 
plishment  established  as  prerequisites 
of  advancement.  The  type  of  persons 
needed  for  the  station  investigation 
will  not  be  secured  in  sufficient  quan¬ 
tity  unless  the  necessary  requ.rements 
are  set  up  and  maintained.  In  the  ab¬ 
sence  of  this  there  is  bound  to  be  a 
considerable  measure  of  immature  and 
even  abortive  work.  Many  recruits, 
especially  in  the  newer  lines,  need  a 
period  of  work  under  guidance  and 
supervision — a  “  trial  by  fire,”  before 
they  can  profitably  be  given  independ¬ 
ent  responsibilities. 

There  is  evidence  that  in  the  rapid 
expansion  men  and  women  are  being 
brought  in  and  given  responsible 
charge  of  investigation  before  they  are 
prepared  to  exercise  it.  This  is  shown 
by  the  projects  set  up  and  by  the  work 
done.  They  are  learning  at  the  ex¬ 
pense  of  the  stations,  in  the  school  of 
everyday  experience.  They  are  be¬ 
coming  acquainted  with  the  meaning 
of  research  and  getting  an  introduction 
to  problems  and  the  means  of  studying 
them  after  they  have  been  placed  in 
positions  which  call  at  the  outset  for 
the  exercise  of  such  knowledge.  Often 
the  backgTound  to  be  acquired  by  them 
is  quite  elementary  in  character,  and 
it  is  an  expensive  and  time-consuming 
process  for  the  station.  These  things 
are  properly  a  part  of  the  fundamen¬ 
tal  preparation  for  such  a  career,  in 
the  advanced  courses  which  introduce 
the  student  to  research  and  enable  him 
to  find  himself. 

While  there  has  been  general  im¬ 
provement  in  the  grade  of  qual’fica- 
tions  of  workers,  in  some  notable  cases 
the  requirements  have  not  advanced 
to  the  degree  that  might  be  expected 
at  this  juncture.  This  is  not  confined 
merely  to  the  newer  lines  where  the 
supply  of  qualified  workers  has  been 
severely  taxed,  but  is  exemplified  in 
the  older  fields  as  well,  where  there  is 
less  justification. 

ORGANIZATION  AND  ADMINISTRATION 

Effective  organization  with  pro¬ 
vision  for  adequate  administration  is 
no  less  essential  in  a  research  institu¬ 
tion  like  the  experiment  station  than 
in  any  other  large  enterprise.  This  is 
being  realized  to  increasing  extent  and 
becoming  more  important  in  the  sta¬ 


tion  management  with  the  growth  in 
size  and  complexity.  For  the  experi¬ 
ment  stations  have  become  relatively 
large  units  in  the  agricultural  col¬ 
leges  ;  they  draw  their  forces  from 
various  parts  of  these  institutions ; 
and  they  employ  facilities  in  common 
with  other  branches  of  them.  They 
stand  for  a  directed  type  of  effort, 
dealing  with  problems  whose  com¬ 
plexity  is  increasingly  evident,  and 
they  are  expanding  into  new  fields. 

This  expansion  requires  much  more 
than  the  mere  establishment  of  new 
departments,  for  the  new  branches  and 
the  problems  with  which  they  are 
concerned  must  be  knitted  into  the 
fabric  of  the  existing  organization. 
They  have  many  important  relation¬ 
ships  to  the  older  features,  and  in 
many  respects  will  require  larger  at¬ 
tention  for  the  present  than  some  of 
the  longer-established  lines. 

Naturally  administration  must  ap¬ 
ply  to  the  experiment  station  as  a 
whole,  and  not  leave  new  and  un¬ 
familiar  parts  to  work  out  their  own 
destiny.  Preparation  for  such  admin¬ 
istration  has  only  been  made  in  part. 
To  strengthen  and  enlarge  it  in  an 
effective  way  is  an  essential  measure 
for  growth. 

STATION  UNITY 

The  idea  of  the  unity  of  the  station 
is  one  which  grows  in  importance  with 
the  enlargement  of  the  field  of  research 
and  the  plans  for  more  fundamental 
study  of  leading  problems.  The  sta¬ 
tion  originally  was  designed  as  an  or¬ 
ganized  research  agency.  The  Hatch 
Act  was  clear  on  that  point ;  it  called 
for  the  establishment  within  the  col¬ 
lege  of  “  a  department  to  be  known  and 
designated  as  an  agricultural  experi¬ 
ment  station.”  All  of  the  State  sta¬ 
tions  were  organized  or  reorganized 
under  that  act.  This  idea  has  been 
perpetuated  in  succeeding  legislation. 

Under  that  conception  the  experi¬ 
ment  station  has  a  field  of  its  own,  and 
an  individuality  which  needs  to  be 
preserved.  Within  the  college  and  to 
the  general  public  it  stands  for  a  spe¬ 
cial  t.ype  of  effort,  it  has  a  special  re¬ 
sponsibility,  and  it  has  a  clientele 
■which  if  cultivated  may  become  a 
source  of  material  strength.  Hence  it 
is  clearly  not  an  unrelated  group  of 
persons,  each  working  independently 
on  what  interests  them  most ;  it  is  a 
united  body  with  common  interests 
and  responsibilities,  conducting  their 
investigations  in  accordance  with  an 
accepted  general  program  determined 
upon  advisedly  after  careful  coiisldera- 
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tion.  This  conception  implies  on  the 
part  of  the  staff  a  consciousness  of 
membership  in  an  organized  body. 

While  this  view  finds  general  accept¬ 
ance,  there  is  some  tendency  to  drift 
away  from  it,  especially  among  sta¬ 
tions  connected  with  the  larger  insti¬ 
tutions ;  to  minimize  organization  and 
administration,  to  emphasize  the  indi¬ 
vidual  and  his  freedom  of  action,  and 
to  make  relatively  little  provision  for 
centralization  in  the  direction  and 
management  of  the  experiment  station. 
The  increase  in  graduate  students  and 
their  assignment  to  specialists  in  the 
experiment  station  has  perhaps  had  a 
tendency  in  the  direction  of  magnify¬ 
ing  the  department  in  some  cases,  and 
diminishing  the  coherence  and  the  or¬ 
ganized  character  of  the  experiment 
station. 

In  years  past  the  individual  special¬ 
ist,  and  particularly  the  subject-matter 
department,  was  looked  upon  as  the 
logical  unit  in  developing  research,  and 
accordingly  given  large  responsibility 
and  the  freedom  of  the  field  or  the 
specialty.  There  was  much  to  be  said 
for  that  view  from  an  academic  stand¬ 
point,  The  paramount  importance  of 
the  individual  and  the  encouragement 
of  individual  initiative  is  more  essen¬ 
tial  than  ever  in  the  growth  of  agri¬ 
cultural  research ;  but  this  is  not  in¬ 
compatible  with  the  idea  of  organiza¬ 
tion  and  administration  in  recognition 
of  a  centralized  responsibility. 

In  the  differentiation  of  function 
between  research,  college  teaching,  and 
extension,  the  administration  of  these 
separate  functions  is  superimposed  on 
that  of  the  various  departments.  Cer¬ 
tain  persons  are  selected  from  within 
these  departments  because  of  their 
special  qualifications  and  assigned  to 
the  experiment  station  staff,  the  as¬ 
signment  carrying  with  it  certain 
responsibilities  to  the  director  in  car¬ 
rying  out  features  of  the  research 
program.  This  is  logical,  for  research 
programs  very  often  overstep  depart¬ 
mental  boundaries  and  require  the 
united  or  coordinated  efforts  of  differ¬ 
ent  specialists.  A  division  of  funds 
among  departments  or  specialists  does 
not  meet  the  requirements  at  the  pres¬ 
ent  time,  for  it  does  not  insure  a  con¬ 
sidered  station  program,  and  it  tends 
toward  departmental  exclusiveness 
rather  than  coordination  of  effort. 

PURPOSE  OF  ORGANIZATION 

The  aim  of  science  is  the  organiza¬ 
tion  of  knowledge,  the  growth  of 
which  is  dependent  on  research ;  and 
the  purpose  of  the  experiment  station 


is  to  cari’y  on  organized  research  for 
the  advancement  of  agricultural 
knowledge.  It  will  not  suffice  for  this 
research  to  be  fragmentary,  desultory, 
and  independent,  but  all  evidence 
points  to  the  fact  that  to  fulfill  its 
purpose  it  needs  to  be  selected  with 
reference  to  the  objectives  and  often 
coordinated  in  its  conduct,  and  further¬ 
more  that  it  should  be  of  a  type  such 
as  the  advancement  of  agricultural 
knowledge  and  the  clarifying  of  prob¬ 
lems  require  at  the  present  stage. 

The  organization  of  an  experiment 
station  at  the  present  time  needs  there¬ 
fore  to  be  a  fairly  strong  and  active 
one.  This  applies  to  the  station  as  an 
institution  or  definite  branch  of  the 
college  and  to  its  relations  to  other 
parts  of  the  college.  Within  itself  it 
relates  to  the  staff,  as  the  mainspring 
of  all  its  productive  efforts,  to  the  in¬ 
vestigations  upon  individual  problems 
and  projects,  and  to  the  setting  up  of 
a  general  program  of  operations,  pro¬ 
perly  balanced  and  knit  together  so  as 
to  make  the  approach  a  comprehensive 
one  and  reasonably  complete.  And, 
finally,  organization  applies  to  the 
broader  relations  of  the  station  to 
similar  institutions  in  the  study  of 
regional  questions,  with  which  it  has 
much  in  common. 

FUNCTION  OF  ADMINISTRATION 

To  preside  over  this  organization 
and  carry  out  the  administrative  func¬ 
tions  has  become  a  large  and  highly 
important  activity,  calling  for  special 
qualities  and  sympathies  in  relation  to 
research  on  the  one  hand  and  to  ag¬ 
ricultural  problems  on  the  other.  The 
interests  of  these  often  will  center  in 
the  administrative  office.  Not  only  is 
it  an  important  function — it  is  well- 
nigh  indispensable  to  meeting  the  full 
mission  of  the  experiment  station 
under  prevailing  opportunities  and  con¬ 
ditions  of  support.  The  directorship  is 
not  only  a  job  well  w’orth  while  but 
one  worthy  of  the  highest  qualifica¬ 
tions  and  the  most  studious  effort  in 
promoting  this  most  intellectual  type 
of  activity. 

The  director  himself  will  rarely 
function  as  a  specialist  but  rather  as 
an  organizer  having  a  broad  grasp  and 
sympathies  with  agricultural  science 
and  practice,  intimately  acquainted 
with  the  general  principles  and  essen¬ 
tials  which  pertain  to  all  research. 
Upon  his  judgment  will  depend,  in 
large  measure,  the  selection  and  adap¬ 
tation  of  a  working  staff.  With  the 
aid  of  the  staff  he  will  determine  upon 
the  principal  lines  of  activity.  Within 
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these  he  will  exercise  his  authority  to 
see  that  plans  are  properly  made  and 
properly  considered.  He  will  serve  as 
a  coordinator,  a  directive  agency  to  see 
that  the  main  purpose  does  not  become 
lost  in  the  maze  of  details,  a  sympa¬ 
thetic  critic  and  counselor  where  im¬ 
personal  judgment  is  needed.  Natu¬ 
rally  he  will  leave  the  details  of  execu¬ 
tion  to  the  specialists,  but  he  will 
expect  to  know  whether  or  not  the 
projects  are  being  adhered  to  and  are 
going  forward  effectively.  These  func¬ 
tions  he  can  discharge  in  a  helpful  way 
without  limiting  individual  initiative 
and  responsibility,  or  losing  the  con¬ 
fidence  and  support  of  his  staff. 

Such  a  view  of  the  place  of  adminis¬ 
tration,  and  of  the  opportunity  through 
it  of  so  directing  the  activities  of  spe¬ 
cialists  to  definite  ends  as  to  avoid  be¬ 
coming  lost  in  particulars,  was  re¬ 
cently  voiced  by  Pres ’dent  Coolidge, 
and  is  applicable  in  this  connection. 
Speaking  in  high  appreciation  of  the 
value  of  such  technical  specialists,  he 
remarked  that  “  while  they  are  won¬ 
derfully  skilled  in  their  own  subject 
they  often  do  not  comprehend  its  rela¬ 
tion  to  other  subjects,”  and  he  added 
that  “  these  talents  will  reach  their 
greatest  usefulness  only  when  directed 
and  coordinated  by  the  wisdom  of  a 
comprehending  executive  who  may  not 
always  know  but  who  rarely  fails  to 
understand.” 

COOPERATION  AND  COORDINATION 

The  passage  of  the  Purnell  Act  and 
the  formulation  of  definite  plans  for 
a  combined  attack  on  problems  of  na¬ 
tional  importance  gave  unusual  stimu¬ 
lation  to  cooperative  enterprise.  Dur¬ 
ing  the  fiscal  year  1927-28  about  900, 
or  approximately  13.5  per  cent,  of  the 
total  number  of  station  projects  were 
carried  on  cooperatively  between  sev¬ 
eral  stations  or  with  the  Department 
of  Agriculture,  this  indicating  an  ap¬ 
parent  gain  of  50  per  cent  over  the 
preceding  year.  All  of  the  stations 
were  involved,  several  carrying  on  over 
35  cooperative  projects  each. 

Many  regional  problems  involving 
several  stations  are  being  attacked  suc¬ 
cessfully  on  a  cooperative  basis. 
There  are  also  the  broader  problems 
especially  suited  to  national  coopera¬ 
tive  effort  which  are  participated  in 
by  the  Department  of  Agriculture  and 
many  stations.  Of  the  20  or  more 
regional  cooperative  enterprises  in 
progress,  the  work  in  corn  improve¬ 
ment  by  12  stations  in  the  Corn  Belt 
and  Northwest  and  the  studies  on  the 


development  of  oil  sprays  by  several 
northern  and  northwestern  stations 
have  been  especially  outstanding. 

A  large  proportion  of  the  coopera¬ 
tive  undertakings  have  involved  the  col¬ 
laboration  of  the  Department  of  Agri¬ 
culture.  With  this  collaboration,  or¬ 
ganization  and  follow-up  have  been 
generally  more  systematic  than  where 
the  cooperation  has  been  operative 
wholly  between  the  stations.  The  de¬ 
partment  bureaus  have  often  supplied 
the  initiative  or  have  helped  to  outline 
definitely  and  organize  the  projects 
from  the  start.  The  results  of  this 
type  of  enterprise  seem  to  have  em¬ 
phasized  some  of  the  essentials  of  suc¬ 
cessful  cooperation  in  research,  point¬ 
ing  to  the  importance  of  a  plan  of  op¬ 
erations  and  a  considerable  measure 
of  coordination  of  the  investigation 
under  such  plan. 

Although  the  merits  of  cooperative 
endeavor  have  been  set  forth  often, 
these  may  be  briefly  referred  to  in  the 
light  of  continued  experience.  Co¬ 
operation  in  research  assumes  a  prob¬ 
lem  in  which  various  parties  have  a 
mutual  interest  and  an  understand¬ 
ing  which  permits  each  to  contribute 
some  part  essential  to  the  investiga¬ 
tion.  As  a  working  arrangement  it 
furnishes  the  combination  of  experi¬ 
ence,  viewpoint,  and  facilities  which 
promote  better  organization  and  more 
systematic  investigation.  It  econo¬ 
mizes  effort,  avoids  unnecessary  du¬ 
plication  on  an  independent  basis,  and 
supplies  replication  where  necessary, 
at  the  same  time  making  the  results 
of  individual  investigations  com¬ 
parable  and  supplementary,  and  thus 
providing  for  a  more  comprehensive 
attack  on  organized  problems. 

Opportunity  often  is  afforded  through 
cooperation  for  utilizing  more  effec¬ 
tively  the  special  qualities  and  apti¬ 
tudes  of  different  workers.  The  work¬ 
ing  out  of  large,  many-sided  problems 
gives  opportunity  for  a  wide  variety 
of  aptitudes,  involving  experience, 
manual  dexterity,  and  practical  knowl¬ 
edge,  as  well  as  mental  ability  and 
imagination ;  and  these  often  can  be 
employed  in  collaborative  enterprises 
to  very  great  advantage,  hastening 
the  advance  and  greatly  extending  the 
reach  expected  from  individuals  work¬ 
ing  single-handed. 

The  unusual  facilities  available  for 
setting  up  and  carrying  forward  co¬ 
operation  are  in  large  measure  respon¬ 
sible  for  the  notable  development  ol 
cooperative  relationships  and  under¬ 
takings.  The  Joint  Committee  on 


A  COOKDIl^ATED  KESEAKCH  PLAN 


25 


Projects  and  Correlation  of  Research 
in  the  Association  of  Land-Grant  Col¬ 
leges  and  Universities,  concerned  with 
the  research  relations  among  the  sta¬ 
tions  and  between  the  stations  and 
the  Department  of  Agriculture,  has 
been  influential  in  this  field.  The 
appointment  of  the  research  commit¬ 
tees  has  provided  an  organization 
which  can  be  used  for  developing  a 
satisfactory  system  of  cooperative  in¬ 
vestigation.  The  close  contact  be¬ 
tween  workers  through  meetings  of 
scientific  societies  and  conferences 
gives  further  opportunity  for  discus¬ 
sion  of  the  aims  and  progress  of 
research. 

Regardless  of  the  encouraging 
growth  of  cooperation,  much  remains 
to  be  done  to  strengthen  the  movement 
and  to  give  the  features  more  tangible 
form.  In  many  cases  the  cooperation 
is  rather  loose  and  ineffective,  lacks 
organization,  and  does  not  go  far 
bejmnd  mutual  understanding ;  often 
it  is  quite  informal,  representing 
verbal  agreements  between  individ¬ 
uals.  Again,  relatively  few  stations 
have  taken  up  the  national  projects, 
especially  in  some  of  the  newer  lines. 
There  has  been  a  disposition  to  set  up 
projects  on  independent  and  unrelated 
bases,  while  in  other  instances  the  co¬ 
operation  is  indefinite  in  its  con¬ 
formity  to  a  working  plan.  Con¬ 
certed  and  correlated  effort  on  the 
national  cooperative  projects  has  not 
been  as  active  as  was  anticipated.  If 
the  efforts  at  cooperation  are  to  be 
worth  while  they  will  need  to  receive 
the  active  interest  and  support  of  ad¬ 
ministrative  officers  and  not  be  left 
wholly  to  individual  workers. 

Cooperation  and  correlation  imply  a 
division  of  the  field  on  large  or  com¬ 
plex  problems.  Many  of  the  subjects 
needing  more  intensive  and  compre¬ 
hensive  study  reach  beyond  the  bound¬ 
aries  of  separate  departments  or  the 
purview  of  specialists  in  them.  They 
involve  a  determination  of  what  is 
embraced  in  them  and  provision  for 
carrying  forward  the  essential  parts. 
Other  subjects  apply  to  such  wide  ter¬ 
ritory  and  diverse  conditions  that  to 
understand  them  calls  for  concerted 
action  on  a  coordinated  plan. 

Research  involves  both  analysis  and 
synthesis.  The  analysis  comes  first, 
in  laying  out  the  line  of  approach,  to 
avoid  the  effort  being  fragmentary 
and  one-sided  and  failing  to  take  ac¬ 
count  of  relationships  of  parts  to  one 
another  and  to  the  whole.  Analysis  is 
preparatory  to  a  division  of  the  field 


and  coordination  of  effort  which  will 
keep  the  primary  objective  in  view. 
There  may  be  as  much  opportunity  for 
initiative  and  independence  of  effort 
of  participants  in  their  respective  lines 
as  if  there  were  no  correlation,  but 
if  the  common  end  toward  which  all 
are  endeavoring  to  make  a  contribu¬ 
tion  is  kept  in  view,  the  combined  con¬ 
tribution  may  be  increasingly  larger 
and  more  significant. 

The  idea  of  cooperation  and  coordi¬ 
nation  is  growing  steadily.  The  co¬ 
operative  spirit  is  more  dominant  and 
favorable.  Even  though  the  details 
have  not  been  fully  worked  out,  the 
outlook  gives  much  encouragement. 
Even  where  it  is  not  definitely  organ¬ 
ized  its  benefits  may  be  realized  in 
considerable  measure  through  the  lay¬ 
ing  out  of  station  programs. 

This  requires  special  administrative 
attention,  to  view  problems  in  their 
entirety  and  arrange  for  such  com¬ 
plementary  action  as  individual  cases 
make  necessary.  Some  of  the  newer 
subjects,  like  rural  economics  and 
home  economics,  give  much  opportunity 
for  attention  in  the  direction  of  supple¬ 
menting  their  efforts  and  enlarging  the 
attack  through  other  departments. 
The  subject  will  require  continued  en¬ 
couragement  and  thoughtful  study. 
Opportunity  for  this  will  be  presented 
in  connection  with  the  proposal  of  new 
projects  and  in  the  periodical  survey 
of  the  station  program. 

As  the  Joint  Committee  on  Projects 
and  Correlation  of  Research  pointed 
out  in  its  last  report,  a  larger  and  more 
effective  measure  of  cooperation  and 
coordination  is  regarded  as  one  of  the 
greatest  needs  of  agricultural  research 
at  the  present  time.  This  is  not  wholly 
a  question  of  whether  or  not  individ¬ 
uals  and  institutions  shall  actively  co¬ 
operate  ;  it  is  a  matter  of  relating 
investigation  so  that  it  will  give  more 
comprehensive  and  effective  study  to 
leading  subjects,  avoiding  unnecessary 
repetition  and  duplication  and  direct¬ 
ing  it  in  an  orderly  way  toward  the 
various  features  which  must  be  con¬ 
sidered  before  such  subjects  can  be 
worked  out.  Such  correlation,  so  far 
from  being  a  question  of  subordination 
of  individual  initiative  and  independ¬ 
ence,  is  a  challenge  to  originality. 

A  COORDINATED  RESEARCH  PLAN 

Elsewhere  in  this  report  an  account 
is  given  of  plans  for  the  development 
of  agricultural  research  and  related 
efforts  in  the  British  Empire.  These 
plans  have  been  promulgated  on  an 
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extensive  scale,  with  the  provision  of 
1,000,000  pounds  a  year  for  their  sup¬ 
port,  to  be  supplemented  in  many  cases 
by  local  contributions  equivalent  to  the 
imperial  grants. 

The  dominating  motive  in  this  large 
enterprise  is  that  of  making  the  Brit¬ 
ish  Empire  more  self-sustaining  in  the 
matter  of  foodstuffs,  and  to  that  end 
the  development  of  an  imperial  con¬ 
sciousness  and  unity  of  effort  is  sought. 
The  plans  were  inaugurated  somewhat 
more  than  two  years  ago,  and  were 
matured  after  extensive  and  thorough 
consideration  of  existing  conditions  in 
the  Empire  and  its  colonies,  and  of 
special  needs  for  expansion  in  various 
directions. 

It  is  interesting  to  note  the  em¬ 
phasis  placed  on  fundamental  research 
designed  to  discover  broad  facts  and 
principles,  as  contrasted  with  experi¬ 
ments  and  investigation  dealing  with 
local  or  more  limited  interests  and  as¬ 
pects.  The  plans  evidently  contem¬ 
plate  a  considerable  measure  of  cen¬ 
tralization  to  attain  the  desired  ends, 
and  look  definitely  to  cooperation  and 
coordination  as  means  of  making  the 
various  lines  of  effort  as  highly  ef¬ 
fective  as  possible. 

This  is  one  of  the  most  important 
developments  in  agricultural  research 
in  recent  years,  and  because  of  its 
plain  and  high  puiT)oses  its  progress 
will  be  followed  with  unusual  interest. 

INSULAR  EXPERIMENT  STATIONS 

Under  special  provisions  of  the  Con¬ 
gress,  agricultural  experiment  stations 
are  maintained  by  the  United  States 
Department  of  Agriculture  in  Alaska, 
Plawaii,  Porto  Rico,  Guam,  and  the 
Virgin  Islands.  These  stations  have 
continued  under  the  administrative  su¬ 
pervision  of  the  division  of  insular 
stations,  Office  of  Experiment  Stations. 

All  support  for  operating  the  '  sta¬ 
tions  is  derived  from  appropriations 
made  by  Congress.  The  total  incomes 
of  the  stations  for  the  fiscal  year  ended 
June  30,  1928,  were  as  follows  :  Alaska, 
$76,240;  Hawaii,  $54,940;  Porto  Rico, 
$56,460;  Guam,  $25,000;  and  Virgin 
Islands,  $25,000.  The  proceeds  from 
the  sale  of  products,  which  were  de¬ 
posited  in  the  Treasury  as  miscella¬ 
neous  receipts  and  were  not  available 
for  station  maintenance,  amounted  to 
$6,894.04. 

There  was  no  change  in  the  policies 
of  the  stations  and  in  their  activities 
except  the  suspension  of  some  lines  of 
work  because  of  inadequate  support 
for  their  development. 


ALASKA  STATIONS 

On  account  of  the  wide  differences 
in  climatic  conditions  in  different  parts 
of  Alaska,  experiment  stations  are 
maintained  at  Shka,  Kodiak,  Matan- 
uska,  and  Fairbanks. 

The  principal  investigations  at  the 
Sitka  station,  which  is  located  in 
southeastern  Alaska,  a  region  with  a 
heavy  rainfall  and  rather  constant 
temperature  and  rugged  topography, 
are  along  horticultural  lines.  The 
work  with  small  fruits  and  vegetables 
has  yielded  important  results.  Cross¬ 
ing  the  native  wild  strawberry  and 
some  cultivated  varieties  gave  many 
thousands  of  seedlings,  from  which  a 
number  of  hybrids  of  great  promise 
have  been  selected.  Plants  of  some  of 
the  hybrids  have  been  distributed 
widely  in  the  Territory,  and  they  have 
proved  hardy  in  regions  where  com¬ 
mercial  varieties  have  winterkilled. 

Potato  seedlings  also  were  produced, 
and  from  among  them  a  number  of 
promising  varieties  have  been  selected. 
An  experiment  with  bulbs  was  con¬ 
cluded,  and  a  circular  describing  the 
work  was  issued.  Narcissus,  tulip, 
gladiolus,  and  other  bulbs  were  suc¬ 
cessfully  propagated  at  the  Sitka  sta¬ 
tion,  and  it  is  believed  probable  that  a 
limited  industry  in  bulb  growing  could 
be  developed. 

The  Fairbanks  station  is  located 
about  6  miles  from  the  town  of  Fair¬ 
banks  in  a  region  that  is  typical  of 
large  areas  in  the  Tanana  and  Yukon 
Valleys.  Grain  growing  and  stock  rais¬ 
ing  are  important  industries  in  these 
valleys,  and  the  station  is  giving  at¬ 
tention  to  them.  Adaptation  tests 
have  been  made  of  a  large  number  of 
varieties  of  cereals  and  forage  plants. 
Siberian  No.  1  wheat,  a  selection  from 
an  unstable  hybrid  wheat  received 
from  a  Siberian  experiment  station, 
and  barley  Hybrid  No.  19,  produced  by 
the  Alaska  stations,  are  outstanding 
among  the  cereals  grown  in  this  re¬ 
gion.  Extensive  trials  have  demon¬ 
strated  the  value  of  the  variety  of 
pea  known  as  Alaska  for  forage,  soil 
improvement,  and  seed.  Siberian  al¬ 
falfa  has  been  found  well  adapted  to 
the  country.  Some  apparent  hybrids 
are  under  observation. 

At  the  Fairbanks  station  an  experi¬ 
ment  is  in  progress  in  crossing  the 
Asiatic  yak  with  Galloway  cattle  in 
an  attempt  to  produce  a  hardy  beef 
animal  for  interior  Alaska.  A  number 
of  the  hybrids  have  been  under  obser¬ 
vation  for  several  years,  and  their 
ability  to  withstand  the  severe  winter 
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climate  with  a  very  limited  amount  of 
feeding  is  assured. 

The  Matanuska  station,  located 
about  2  m  les  from  that  town  on  the 
Alaska  Railroad,  is  in  one  of  the  most 
promising  valleys  of  the  Territory. 
Cereal  growing,  stock  raising,  and 
dairying  all  appear  well  adapted  to 
this  region.  Adaptation  studies  oc¬ 
cupy  much  of  the  time  of  the  staff.  An 
experiment  in  develop  ng  a  hardy  race 
of  milk  cows  by  crossing  Holsteins  and 
Galloways  is  in  progress.  A  number 
of  the  crossbred  animals  gave  in  their 
first  lactation  period  nearly  as  much 
milk  as  the  average  of  the  Holstein 
herd,  and  the  butterfat  content  of  the 
milk  was  increased  appreciably.  The 
ability  of  the  crossbreds  to  withstand 
cold  and  storms  is  quite  marked. 

A  small  creamery,  established  cooper¬ 
atively  by  the  station  and  the  Alaska 
Railroad,  is  proving  a  boon  to  the  set¬ 
tlers  of  the  Tanana  and  Matanuska 
Valleys.  The  railroad  buys  cream  and 
ships  it  to  the  creamery,  paying  local 
prices  of  butter  for  the  butterfat. 

The  work  at  the  Kodiak  station  has 
been  reduced  to  the  maintenance  of  a 
small  herd  of  purebred  Galloway  cattle 
and  experiments  on  wintering  them  on 
a  limited  amount  of  locally  produced 
forage.  This  region  is  representative 
of  a  large  area  in  southwestern  Alaska 
where  summer  pasture  is  abundant  but 
where  desirable  methods  of  winter 
management  of  stock  are  little  known. 

The  retirement  of  C.  C.  Georgeson 
on  December  31,  1927,  marked  an  im¬ 
portant  event  in  the  history  of  the 
Alaska  stations.  For  nearly  30  years 
he  planned  and  directed  their  work, 
often  pioneering  under  trying  circum¬ 
stances,  and  to  him  must  be  given  much 
credit  for  demonstrating  the  agricul¬ 
tural  possibilities  of  Alaska.  Doctor 
Georgeson  was  well  fitted  by  tempera¬ 
ment,  training,  and  experience  for  the 
work  in  Alaska,  and  he  carried  it  on 
with  a  faith  and  enthusiasm  which  ac¬ 
counted  in  no  small  degree  for  the  suc¬ 
cess  of  the  undertakings. 

The  work  of  the  Alaska  stations 
under  Doctor  Georgeson  has  shown 
that  there  are  agricultural  possibilities 
in  that  Territory  and  that  a  more  or 
less  specialized  agriculture  is  not  only 
possible  but  may  be  quite  profitable  in 
many  regions.  The  stations  have  been 
especially  valuable  in  showing  settlers 
what  to  avoid  in  their  efforts  to  de¬ 
velop  an  agricultural  industry. 

On  the  broad  base  of  the  agriculture 
laid  by  Doctor  Georgeson  it  is  now 
possible  for  the  stations  tc  turn  their 


efforts  to  some  of  the  more  concrete 
problems  that  await  solution.  He  was 
succeeded  by  H.  W.  Alberts. 

HAWAII  STATION 

The  station  continued  its  efforts  to 
diversify  the  agriculture  of  the  Terri¬ 
tory  and  to  discover  crops  that  might 
supplement  the  sugar  and  pineapple 
industries,  which  now  constitute  at 
least  95  per  cent  of  the  agricultural 
production  of  the  islands.  Especial  at¬ 
tention  was  given  during  the  year  to 
the  edible  camia  for  starch  production, 
coffee,  and  the  Macadamia  nut. 

The  agronomic  features  of  edible- 
canna  production  have  been  well 
worked  out,  and  its  adaptability  as  a 
crop  to  a  large  area  in  Waimea,  on  the 
island  of  Hawaii,  has  been  shown. 
This  area  is  not  suited  to  sugarcane 
or  pineapple  produccion,  but  yields  of 
40  to  42  tons  per  acre  of  canna  roots, 
containing  24  per  cent  of  starch,  were 
found  practicable.  Some  manufac¬ 
turing  difficulties  are  yet  to  be  over¬ 
come.  Unfortunately,  the  small  mill 
that  was  built  to  extract  Ihe  starch 
was  closed  on  account  of  financial  diffi¬ 
culties.  Studies  were  continued  on 
the  physical  properties  of  canna 
starch  in  an  effort  to  develop  new 
uses  for  it  in  case  the  starch  industry 
should  be  revived.  If  the  manufac¬ 
turing  problems  could  be  solved  suc¬ 
cessfully  and  a  mill  established  on  a 
sound  basis,  those  who  have  grown 
the  crop  believe  that  a  new  industry 
could  be  developed  for  a  large  home¬ 
stead  area  on  the  island  of  Ha\vaii, 
and  for  other  regions  of  the  Territory, 
without  in  any  manner  competing  with 
the  sugar  and  pineapple  industries. 

Another  potential  industry  that  has 
been  fostered  by  the  station  is  the 
growing  of  Macadamia  nuts  on  a  com¬ 
mercial  scale.  Problems  connected 
with  the  propagation  of  the  trees,  se¬ 
lection  for  quality,  and  preparation  for 
market  have  been  given  attention. 
Several  thousand  trees  have  been 
planted  on  the  various  islands,  and 
some  of  the  older  trees  are  coming 
into  bearing.  Samples  of  the  nuts 
submitted  to  confectioners  and  others 
have  had  a  high  value  placed  on  them. 

A  study  of  the  colloids  in  the  vol¬ 
canic  soils  of  Hawaii  has  begun.  As 
these  areas  are  quite  extensive,  the 
solution  of  some  of  the  problems  rela¬ 
tive  to  their  behavior  should  be  of 
great  value  to  the  future  development 
of  the  agriculture  of  the  islands. 

A  large  amount  of  attention  is  paid 
to  the  introduction  of  tropical  varie- 
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ties  of  fruits  and  vegetables,  their  fur¬ 
ther  improvement  by  breeding  experi¬ 
ments,  and  studies  of  their  propagation 
and  uses.  Extensive  collections  are 
maintained,  and  much  valuable  mate¬ 
rial  has  been  distributed  for  wider 
testing.  Many  varieties  of  mangoes, 
avocados,  bananas,  breadfruit,  and 
other  fruits,  introduced  by  the  station, 
are  now  being  grown  extensively. 
Vegetables  of  oriental  origin  have  been 
studied  and  their  uses  and  food  values 
determined,  A  yellow  variety  of  corn 
that  will  grow  near  sea  level  has  been 
produced,  and  progress  has  been  made 
toward  the  fixing  of  a  heading  type  of 
lettuce  that  can  be  grown  throughout 
the  year  at  low  elevations. 

Under  special  authority  of  Congress, 
the  station  carried  on  extension  work 
for  a  number  of  years.  Extension 
agents  were  maintained  on  the  islands 
of  Hawaii  and  Maui  to  assist  farmers 
with  their  problems,  and  the  value  of 
their  services  is  quite  generally  recog¬ 
nized.  On  Maui  a  small  demonstra¬ 
tion  farm  is  operated  by  the  extension 
agent,  who  devotes  considerable  time 
to  experiments  on  the  adaptation  of 
crops  to  the  elevation  at  which  the 
station  is  situated.  This  tract  is  rep¬ 
resentative  of  a  considerable  area  of 
homestead  lands,  and  as  an  immediate 
result  of  the  work,  a  planting  was 
made  of  nearly  100  acres  of  pineapples 
at  an  elevation  previously  thought  too 
high  for  the  profitable  growing  of  this 
crop. 

Boys’  and  girls’  clubs  have  been 
established  on  nearly  all  the  larger 
islands,  and  during  the  past  year  more 
than  1,200  boys  and  girls  were  en¬ 
rolled  in  4-H  standard  clubs.  Several 
new  communities  were  reached  during 
the  year. 

PORTO  RICO  STATION 

The  Porto  Rico  station  is  devoting 
most  of  its  efforts  to  investigations  of 
problems  relating  to  established  agri¬ 
cultural  industries  and  the  develop¬ 
ment  of  others  that  appear  promising. 

The  maintenance  of  a  laboratory  at 
San  Juan  for  the  study  of  some  of  the 
problems  pertaining  to  the  citrus  and 
pineapple  industries  is  necessary  as 
the  main  station  at  Mayaguez  is  re¬ 
mote  from  the  regions  of  the  com¬ 
mercial  production  of  these  crops. 
Special  attention  is  given  to  the  use 
of  fertilizers,  suitable  soils,  and  proper 
time  of  harvesting,  and  the  develop¬ 
ment  of  methods  of  packing  and  ship¬ 
ping  so  that  the  fruit  will  arrive  in 
New  York  in  a  condition  to  bring 


maximum  prices.  A  study  has  been 
begun  to  ascertain  the  cause  of  a  root 
disease  of  citrus  trees  that  is  causing 
considerable  apprehension.  A  large 
grower  has  placed  a  portion  of  his 
plantation  at  the  disposal  of  the  sta¬ 
tion  for  investigations  of  this  trouble. 
Citrus  scab  has  received  attention,  and 
an  effort  has  been  made  to  produce  a 
good  commercial  grapefruit  that  will 
be  more  resistant  to  scab  than  those 
now  grown.  Second-generation  hy¬ 
brids  are  being  grown  to  test  their 
resistance  to  scab. 

Much  attention  has  been  given  to 
coffee  investigations  in  the  hope  that 
the  plantations  which  occupy  a  con¬ 
siderable  portion  of  the  central  part 
of  the  islands  will  be  made  more  pro¬ 
fitable.  Extensive  experiments  have 
shown  that  on  many  soils  the  use  of 
complete  fertilizers  is  desirable,  but  if 
the  cost  of  fertilizer  is  too  great  in 
proportion  to  the  price  of  coffee,  phos¬ 
phorus  may  be  omitted  from  applica¬ 
tions  to  certain  soils.  Nitrogen  and 
potassium  are  needed  quite  generally. 
Experiments  on  topping  coffee  trees 
have  shown  thnt  while  topping  con¬ 
siderably  facilitates  the  gathering  of 
the  crop  and  contributes  to  a  uniform 
appearance  of  the  plantation,  the  gain 
is  made  at  the  expense  of  yield.  In 
one  experiment,  covering  a  period  of 
10  years,  the  yield  from  trees  topped 
uniformly  to  6  feet  was  one-third  less 
than  from  untopped  trees  of  the  same 
age. 

The  station  is  giving  attention  to 
plant  breeding,  especially  with  sugar¬ 
cane  and  corn.  The  sugar  industry  of 
Porto  Rico  was  threatened  because  the 
leading  varieties  of  cane  grown  were 
especially  subject  to  mosaic,  but  disas¬ 
ter  was  averted  through  the  introduc¬ 
tion  of  Uba  and  other  resistant  cane 
varieties.  Prom  many  thousands  of 
seedlings  produced  by  the  station,  sev¬ 
eral  promising  resistant  strains  or 
varieties  have  been  selected,  but  their 
commercial  value  remains  to  be  de¬ 
monstrated.  All  these  were  from  open 
pollinated  tassels.  A  successful  tech¬ 
nic  has  been  worked  out  for  crossing 
varieties  'with  known  characters,  and 
there  are  now  on  hand  a  number  of 
second  and  third  generation  hybrids 
of  known  parentage,  some  of  which 
are  considered  quite  promising.  They 
are  resistant  to  mosaic,  have  good  field 
characters,  and  the  juice  appears  to 
be  high  in  sucrose  and  purity. 

In  the  Tropics  dependence  is  usually 
placed  on  field  corn  for  table  use  as 
the  common  varieties  of  sweet  corn  do 
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not  flourish.  A  strain  of  corn  devel¬ 
oped  by  the  station  has  shown  such 
improved  quality  in  selfed  lines  as  to 
suggest  the  possibility  of  producing  a 
strain  of  sweet  corn  adapted  to  the 
Tropics  without  recourse  to  crossing 
with  field  corn. 

The  occurrence  of  coconut  bud  rot 
in  Porto  Rico  was  shown  by  the  sta¬ 
tion,  which  supervised  a  campaign  for 
its  eradication.  During  the  study  of 
this  disease  it  was  found  that  the  com¬ 
mon  hat  palm  of  Porto  Rico  was  sub¬ 
ject  to  attack  by  the  same  organism. 

GUAM  STATION 

The  Guam  station  continued  to  coop¬ 
erate  with  the  insular  government,  es¬ 
pecially  with  the  schools,  in  various 
enterprises  looking  to  the  development 
of  the  agriculture  of  the  island.  Ma¬ 
terials  were  supplied  and  the  plant¬ 
ings  of  forage  plants  at  the  Govern¬ 
ment  farm  were  supervised  in  an  ef¬ 
fort  to  test  the  adaptability  of  various 
plants  to  Guam  conditions,  as  well  as 
to  supply  forage  for  livestock  belong¬ 
ing  to  the  island  government. 

The  coconut-scale  situation  in  the 
island  appears  to  be  well  in  hand,  as 
an  equiLbrium  seems  to  have  been  es¬ 
tablished  between  the  scale  and  its 
parasitic  and  predacious  enemies.  A 
small  black  beetle,  Gryptogonus  orti- 
culus  7iigripennis,  found  locally  and 
bred  extensively,  is  responsible  for 
much  of  the  scale  destruction.  An  at¬ 
tempt  was  made  to  send  some  of  these 
insects  to  Fiji,  which  is  sulfering  from 
coconut-scale  depredations.  The  Euro¬ 
pean  corn  borer  is  present  in  Guam, 
and  through  the  cooperation  of  the 
Bureau  of  Entomology  of  the  Depart¬ 
ment  of  Agriculture,  parasites  have 
been  introduced,  nearly  2,000  being  lib¬ 
erated  from  breeding  cages  during  the 
year.  In  Guam  two  crops  of  corn  are 
produced  annually,  and  it  has  been 
observed  that  the  crop  that  grows  reg¬ 
ularly  and  vigorously  is  less  injured 
by  the  corn  borer  than  is  the  crop  that 
is  stunted  by  drought.  Parasites  have 
been  introduced  from  Hawaii  to  com¬ 
bat  the  sugarcane  borer.  Some  evi¬ 
dence  has  been  secured  that  indicates 
the  cane  borer  will  attack  coconut  trees 
through  young  growing  tissues. 

Improvement  of  native  livestock  by 
the  introduction  of  purebred  sires  and 
feeding  experiments  to  determine  the 
value  of  locally  produced  feeds  as  sub¬ 
stitutes  for  those  imported  from  San 
Francisco  are  in  progress.  Coconut 
meal,  a  local  product  derived  in  the 
extraction  of  coconut  oil,  is  cheap  and 


fairly  abundant,  and  its  value  as  an 
important  constituent  of  the  rations  of 
milk  cows  and  swine  has  been  estab¬ 
lished.  It  can  safely  and  profitably 
constitute  up  to  50  per  cent  of  the  con¬ 
centrated  feed  given.  Considerable  at¬ 
tention  has  been  given  to  poultry,  es¬ 
pecially  their  breeding,  feeding,  and 
diseases.  The  prevalence  of  internal 
parasites  makes  the  raising  of  chickens 
a  precarious  industry.  Extensive  ex¬ 
periments  with  anthelmintics  in  prog¬ 
ress  may  develop  a  successful  method 
of  treatment. 

Adaptation  tests  of  grasses  and 
leguminous  plants  for  forage  are  in 
progress  in  cooperation  with  the  Office 
of  Forage  Crop  Investigations  of  the 
Department  of  Agriculture.  Para 
grass,  elephant  grass,  Paspalum  dila- 
tatum,  and  other  grasses  have  been 
introduced  and  found  well  adapted  to 
Guam  conditions,  and  they  are  replac¬ 
ing  native  grasses  in  pastures  as 
rapidly  as  planting  material  is  avail¬ 
able.  Introduced  varieties  of  sweet 
potatoes,  yams,  yautias,  etc.,  have  been 
found  superior  to  native  ones,  and  their 
cultivation  is  being  extended. 

In  the  gardens  and  orchards,  many 
varieties  of  tropical  vegetables  and 
fruits  are  being  tested,  and  some  of  the 
introduced  varieties  have  shown  their 
superiority  over  the  native  varieties. 
Studies  are  in  progress  on  methods  for 
propagating  some  of  the  native  fruits, 
excellent  varieties  of  which  are  in  dan¬ 
ger  of  extinction.  The  station  has  con¬ 
tinued  to  distribute  large  quantities  of 
seed  and  planting  material  of  im¬ 
proved  varieties,  the  native  cultiva¬ 
tion  of  which  is  rapidly  increasing. 

VIRGIN  ISLANDS  STATION 

The  station  in  the  Virgin  Islands  has 
extended  its  work  to  St.  Thomas  and 
St.  John  in  addition  to  that  which  is 
carried  on  at  St.  Croix. 

The  station  is  attempting  to  im¬ 
prove  the  native  cattle  by  the  introduc¬ 
tion  of  purebred  sires.  A  nucleus  of 
an  improved  dairy  herd  has  been  ob¬ 
tained,  and  a  small  purebred  Guernsey 
herd  is  maintained  to  compare  it  with 
a  herd  of  grade  animals.  Efforts  are 
being  made  to  improve  the  beef  cattle 
and  work  oxen,  for  which  there  is  a 
good  demand.  Considerable  work  with 
poultry  has  been  undertaken,  and  one 
year’s  records  show  the  superiority  of 
Single  Comb  White  Leghorns  over  the 
so-called  native  stock  for  egg  produc¬ 
tion,  although  they  show  less  vigor  and 
have  a  higher  mortality  than  the  native 
fowls. 
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Efforts  are  being  made  to  aid  the 
sugar  industry  of  St.  Croix  by  the  in¬ 
troduction  of  new  varieties  of  sugar¬ 
cane  and  by  growing  seedlings  from 
standard  varieties.  In  all,  about  70 
varieties  have  been  introduced  from 
other  cane-growing  countries,  and 
more  than  4,500  seedlings  have  been 
grown  and  tested.  To  insure  against 
the  possible  introduction  of  insects 
and  diseases,  the  varieties  from  other 
countries  are  first  propagated  on  St. 
Thomas,  where  sugarcane  is  not  grown 
commercially.  When  freedom  from 
pests  is  assured  the  cane  is  brought 
to  the  St.  Croix  station  for  trial. 

Many  of  the  seedlings  have  been  dis¬ 
carded  after  the  first  season’s  growth, 
but  more  than  a  thousand  are  still  un¬ 
der  observation,  some  of  which  are  ex¬ 
ceedingly  promising.  Of  the  intro¬ 
duced  varieties  that  have  been  carried 
through  several  ratoon  crops,  some  of 
the  P.  O.  J.  varieties  from  Java  and 
several  varieties  from  Barbados  have 
considerably  exceeded  the  common 
Ribbon  cane  in  yield  of  sugar.  The 
SC  12/4,  developed  by  the  station,  and 
SC  22/31,  also  produced  at  the  station, 
have  been  among  the  highest  yielding 
of  35  varieties  tested  through  five 
crops. 

A  beginning  has  been  made  in  the 
establishment  of  a  grass  garden,  and 
about  40  species  of  grasses  and  a  num¬ 
ber  of  other  forage  plants  are  being 
tested  to  determine  their  value  under 
local  conditions. 

For  several  years  the  station  has 
been  conducting  experiments  on  the 
production  of  vegetables  for  shipment 
during  the  winter  to  New  York.  The 
promising  results  of  preliminary  trials 
led  during  the  past  year  to  a  coopera¬ 
tive  experiment  with  the  municipality 
of  St.  Croix,  and  8.25  acres  were 
planted  to  tomatoes,  eggplants,  pep¬ 
pers,  and  Bermuda  onions.  Unfavor¬ 
able  and  expensive  cultural  conditions, 
delay  in  planting  caused  by  heavy 
rains,  the  failure  of  the  eggplants  and 
the  very  light  crop  of  peppers,  and  the 
arrival  of  the  vegetables  at  New  York 
when  the  market  was  well  supplied  by 
shipments  from  Cuba,  Bahamas,  and 
Mexico,  all  combined  to  make  the  en¬ 
terprise  unprofitable.  It  is  hoped  that 
with  the  experience  gained  a  better 
showing  can  be  made  in  the  repetition 
of  the  experiment.  If  the  production 
of  winter  vegetables  can  be  made  prof¬ 
itable,  an  important  industry  could  be 
developed  that  would  be  of  advantage 
to  many. 

Demonstration  and  extension  work 
on  St.  Thomas  and  St.  John  for  only 


one  year  resulted  in  a  larger  produc¬ 
tion  of  vegetables  for  home  consump¬ 
tion.  Much  pioneer  work  had  to  be 
done  to  arouse  the  people  and  secure 
their  interest  in  this  work.  Coopera¬ 
tion  was  maintained  wdth  the  depart¬ 
ment  of  education  in  its  school  work. 
A  municipal  nursery  was  established 
in  St.  Thomas,  through  funds  provided 
locally,  and  under  the  station’s  guid¬ 
ance  a  large  number  of  seedlings  of 
many  kinds  were  raised  and  distrib¬ 
uted  for  planting  in  gardens  and  else¬ 
where.  Walter  H.  Evans. 

SOME  RECENT  RESULTS 

Examples  of  the  results  of  recent 
investigations  at  the  experiment  sta¬ 
tions,  which  provide  information  of 
general  interest  and  application,  have 
been  brought  out  in  the  following  re¬ 
views  prepared  by  members  of  the 
staff  of  the  Ofiice  of  Experiment  Sta¬ 
tions.  Although  complete  summaries 
of  all  of  the  important  work  in 
progress  at  each  station  have  not  been 
attempted,  the  reviews  will  serve  to 
show  that  the  stations  are  making 
definite  efforts  to  solve  a  wide  range  of 
significant  agricultural  problems  and 
are  meeting  with  marked  success  in 
many  diverse  fields.  These  are  evi¬ 
dences  of  the  practical  value  of  their 
work  and  the  aid  they  are  rendering 
in  making  the  agricultural  industry 
more  resourceful  and  efficient. 

SOILS  AND  FERTILIZERS 

The  yearly  output  of  experiment- 
station  work  on  the  foundation  sub¬ 
jects  of  the  soil  itself  and  of  the  up¬ 
keep  or  renewal  of  its  crop-yielding 
power  is  of  such  extent  that  even  the 
main  topics  here  noted — still  more  the 
individual  results  cited — must  be 
looked  upon  as  examples  only,  sug¬ 
gesting  rather  than  representing  the 
far  wider  range  of  problems  dealt  with 
and  useful  knowledge  brought  to  light. 
Progress  appears  at  practically  all 
points.  Some  new  viewpoints  have 
been  established  and  certain  older 
questions  have  been  brought  to  the 
definite  answer  of  experimental  fact. 

Aluminum  toxicity. — The  apparent  tox¬ 
icity  to  plants  of  aluminum  in  true 
solution  has  been  shown  by  the  Rhode 
Island  station  to  be  actual  aluminum 
poisoning,  not  primarily  an  acidity 
injury.  Aluminum  in  the  form  of  the 
citrate,  found  to  be  soluble  even  at 
relatively  high  pH  values,  was  toxic 
in  solutions  too  low  in  acidity  to  per¬ 
mit  of  acidity  injury.  Further,  col- 
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loidal  aluminum  compounds  at  very 
low  acidities  exhibited  toxicity  when 
in  contact  with  barley  roots.  Soluble 
phosphates  chemically  equivalent  to 
the  aluminum  present  eliminated  the 
toxic  effect ;  and  in  concentrations  of 
from  3  to  13  parts  per  million  alumi¬ 
num  stimulated  rather  than  depressed 
the  growth  of  the  plants. 

Aluminum  toxicity  in  soils,  however, 
is  likely  to  become  a  factor  only  when 
the  soil  pH  value  fails  below  4.7,  ac¬ 
cording  to  the  New  Jersey  station, 
inorganic  anions  in  the  soil  tending  to 
prevent  the  presence  of  aluminum  in 
true  solution  at  higher  pH  values. 
The  degree  of  acidity  necessary  for  the 
true  solution  of  aluminum  was  found 
to  vary  with  the  various  acid  radicals ; 
the  nitrate  ion  alone,  however,  per¬ 
mitted  the  formation  of  soluble  alumi¬ 
num  compounds  at  nearly  pH  6, 
whereas  the  presence  of  the  sulphate 
ion  tended  to  suppress  the  conversion 
of  aluminum  sols  and  gels  into  true 
solutions  of  aluminum  salts.  Mineral 
fertilizers  tended  to  coagulate  the  col¬ 
loidal  iron  and  aluminum  compounds 
in  the  soil.  Treatments  either  of  ar¬ 
tificially  prepared  zeolites  or  of  actual 
soils  with  solutions  of  aluminum  and 
of  ferric  salts  were  shown  by  the 
Arizona  station  to  be  capable  of  de¬ 
stroying  base-exchange  capacity ;  a 
capacity  probably  important  in  plant 
nutrition. 

Soil  acidity  and  lime  requirement. — In  a 

large  number  of  soil  types  of  a  consid¬ 
erable  range  in  pH  value  the  Delaware 
station  observed  that  the  buffer  capac¬ 
ity  of  a  soil  must  be  considered  in 
making  recommendations  for  acidity 
correction  applications.  Lime-require¬ 
ment  determinations  as  heretofore  car¬ 
ried  out  were  shown  to  be  inaccurate 
in  so  far  as  the  determination  of  the 
“  acidity  correction  ”  value  of  lime  ap¬ 
plications  upon  soil  is  concerned. 
Power  to  resist  change  in  pH  value 
when  alkaline  or  acidic  substances 
were  aflded  to  the  soil  varied  from  a 
minimum  value  of  0.44  to  a  maximum 
of  7.6.  In  terms  of  practical  effect, 
the  application  of  a  given  quantity  of 
burnt  lime  for  acidity  correction,  or  of 
sulphur  to  control  potato  scab,  might 
produce  upon  the  least  buffered  of 
these  soils  a  reaction  unfavorable  for 
crop  growth,  whereas  upon  the  reac¬ 
tion  of  a  highly  buffered  soil  it  would 
have  little  effect. 

Acids  which  have  been  adsorbed, 
i.  e.,  are  chemically  adherent  upon  the 
very  large  aggregate  surfaces  of 
masses  of  minute  particles,  were  indi¬ 


cated  by  the  Michigan  station  as  a 
cause  of  the  buffer  action  of  acid 
soils;  and  at  the  Delaware  station  the 
buffer  action  in  soils  was  shown  not 
to  depend,  as  had  been  supposed, 
mainly  upon  the  soil  colloids  as  such. 
The  progressive  removal  of  the  elec¬ 
trolytes  from  a  soil  colloid  caused  a 
concomitant  decrease  in  buffer  action 
until  the  finally  purified  organic  col¬ 
loid  had  practically  no  buffer  capacity. 

Of  more  or  less  immediate  practical 
significance  are  the  effects  of  certain 
nitrogenous  fertilizers,  all  of  which, 
according  to  the  Alabama  station,  have 
some  effect  upon  the  soil  pH  value. 
Sodium  nitrate,  calcium  nitrate,  and 
cyanamide  raised  this  figure,  (de¬ 
creased  the  acidity),  whereas  ammo¬ 
nium  sulphate,  ammonium  phosphate, 
Leunasalpeter,  ammonium  nitrate,  and 
urea,  in  order  of  diminishing  effect, 
lowered  the  soil  pH  value  (increased 
the  acidity).  Acidification  by  nitroge¬ 
nous  fertilizers  could  be  avoided  by 
supplying  75  per  cent  of  the  fertilizer 
nitrogen  as  sodium  nitrate  and  25  per 
cent  as  ammonium  sulphate.  This 
combination  left  the  soil  reaction  un¬ 
changed.  The  acidity  developed  by 
ammonium  sulphate  could  be  cor¬ 
rected  by  supplying  with  each  pound 
2.2  pounds  of  basic  slag.  The  use  of 
basic  slag  as  a  source  of  phosphorus 
to  prevent  acidification  by  acid-form¬ 
ing  sources  of  nitrogen  is  believed  to 
be  practical  therefore. 

Alkali  soils. — Sulphur  treatment  and 
leaching  made  the  calcium  more  re¬ 
active,  causing  it  to  replace  the  sodium 
contained  in  the  exchange  complex  in 
alkali  soils  at  the  Oregon  station ;  and 
the  products  of  biological  agents,  also, 
acting  upon  the  calcium  carbonate  of 
the  soil,  were  found  by  the  California 
station  gradually  to  bring  about  a  fur¬ 
ther  replacement  of  sodium  by  calcium. 

The  Washington  station  showed  that 
alkali  soil  may  originate  from  irriga¬ 
tion  waters  containing  soluble  salts ; 
and  at  the  Arizona  station,  cooperating 
with  the  United  States  Department  of 
Agriculture,  it  has  further  been  shown 
that  crop  plants  appear  to  absorb  water 
selectively  from  saline  irrigation 
waters  and  to  be  unable  to  obtain  the 
water  needed  for  normal  growth  from 
a  solution  containing  more  than  from 
1.5  to  2  per  cent  of  salts.  To  prevent 
excessive  accumulation  in  the  root  zon.‘ 
of  alkali  salts  from  saline  irrigation 
water,  therefore,  such  water  would  re¬ 
quire  to  be  provided  in  quantity  suffi¬ 
cient  to  offset  as  nearly  as  possible  the 
selective  absorption  of  water  by  the 
plants. 
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The  permeability  of  alkali  soils  was 
increased  at  the  Oregon  station  by  al¬ 
ternate  wetting  and  drying. 

Soil  organic  matter  and  nitrogen. — Obser¬ 
vations  covering  a  considerable  range 
of  mean  annual  temperature  and  hu¬ 
midity  conditions  agreed  substantially 
with  the  result  of  a  fundamental 
mathematical  analysis  contributed  from 
the  Missouri  station  in  showing  that 
the  average  nitrogen  content  of  ordi¬ 
nary  soils  increases  two  to  three  times 
with  every  10°  C.  of  fall  in  the  mean 
annual  temperature.  It  would  seem 
possible,  according  to  this  result,  to 
build  up  the  nitrogen  content  of  the 
soil  in  the  North  because  the  low  an¬ 
nual  temperature  would  favor  its 
preservation.  In  the  South,  however, 
it  would  appear  difficult  to  increase  the 
nitrogen  content  permanently  by 
green  manuring  because  the  high 
temperature  militates  against  nitrogen 
accumulation. 

The  supplying  to  the  soil  of  organic 
matter  in  a  suitable  form,  together 
v/ith  more  or  less  nitrogen,  by  the 
composting  of  straw  and  like  wastes 
with  the  addition  of  certain  of  the 
common  fertilizer  ingredients  to  hasten 
the  production  of  a  properly  decom¬ 
posed  artificial  manure,  while  in  itself 
merely  the  natural  outgrowth  of  a  very 
ancient  practice,  has  none  the  less  been 
made  the  subject  of  useful  investiga¬ 
tions  with  regard  to  details  of  method, 
the  practicability  of  this  type  of  com¬ 
posting,  and  the  actual  value  of  the 
product. 

The  New  York  State  station  has  ob¬ 
served  an  acceleration  of  the  decompo¬ 
sition  of  straw  by  the  addition  of  a 
mixture  of  ammonium  sulphate,  super¬ 
phosphate,  potassium  chloride,  and 
ground  limestone.  The  Oregon  station 
found  from  0.5  to  0.75  per  cent  of 
nitrogen  in  the  form  of  ammonium 
sulphate,  together  with  lime  enough  to 
prevent  the  compost  from  becoming 
ac’d  during  the  rotting  down,  to  suf¬ 
fice  for  the  production  of  a  good  arti¬ 
ficial  manure  under  outdoor  condi¬ 
tions;  and  the  addition  to  the  straw 
through  the  thresher  of  a  mixture  of 
ammonium  sulphate,  10-mesh  lime¬ 
stone,  and  superphosphate,  led  to  the 
production  at  the  Missouri  station  of 
an  artificial  manure  which  appears  to 
have  been  superior,  in  its  effect  upon 
a  sweetclover  crop,  to  farmyard  ma¬ 
nure.  The  Missouri  station  considered 
the  practice  likely  to  prove  economi¬ 
cally  successful  under  ordinary  farm¬ 
ing  conditions. 

The  desirability  of  providing  for  the 
decomposition  of  such  organic  matter 


as  straw,  dry  leaves,  and  the  like  prior 
to  its  incorporation  into  the  soil  has 
been  reemphasized  by  such  work  as 
that  of  the  New  Jersey  stations, 
where  it  has  again  been  shown  that 
nonleguminous  crops  may  be  handi¬ 
capped  seriously  in  germination  and 
growth  immediately  following  heavy 
applications  of  the  dry  organic  materi¬ 
als  by  reason  of  the  temporary  tying 
up  of  nitrogen  in  the  decomposition  of 
the  nonnitrogenous  vegetable  material. 

At  the  Rhode  Island  station,  nitro¬ 
gen  accumulations  from  green  manures 
were  apparently  in  close  correlation 
with  the  percentage  of  nitrogen  in  the 
crops  turned  under;  and  the  soil  ni¬ 
trate  optima  for  three  different  groups 
of  crops  were  indicated  by  experiments 
of  the  Rhode  Island  station  as  varying 
from  10  to  20  parts  per  million. 

Inorganic  fertilizers  and  special  nutrients. — 
The  crop-producing  powers  of  limited 
quantities  of  phosphate,  nitrate,  and 
sulphate,  and  of  potassium,  calcium, 
and  magnesium  have  been  studied  at 
the  Oregon  station.  Tlie  yields  rose 
with  increases  in  the  phosphate  con¬ 
centration  up  to  128  parts  per  million ; 
64  parts  per  million  of  nitrate  was 
found  insufficient  for  the  proper  for¬ 
mation  and  maturity  of  seed ;  and  sul¬ 
phate  up  to  15  parts  per  million  had 
a  decided  beneficial  effect  upon  alfalfa. 
Beyond  15  parts  per  million,  sulphate 
showed  a  slight  tendency  to  decrease 
the  yield. 

Additions  of  calcium  beyond  a  con¬ 
centration  of  32  parts  per  million  did 
not  benefit  growth  to  any  extent  al¬ 
though  more  of  calcium  was  required 
to  bring  about  the  first  substantial  in¬ 
crease  in  growth  than  of  any  of  the 
other  nutrients.  In  the  potassium  ex¬ 
periments  the  yield  continued  to  in¬ 
crease  up  to  44  parts  of  potassium  per 
million.  Leaves  yellowed,  wilted,  and 
dropped,  in  the  complete  absence  of 
magnesium.  These  effects  were  still 
slightly  noticeable  in  the  presence  of 
2  parts  per  million  of  magnesium,  and 
increases  in  yield  continued  up  to  128 
parts  per  million. 

Such  growth  of  corn  at  0.1  part  per 
mdlion  of  phosphate  as  to  indicate 
that  maximum  growth  could  be  had  if 
that  concentration  could  be  maintained 
throughout  the  growing  period  was 
obtained  by  the  Alabama  station,  how¬ 
ever.  Corn  and  soybeans  appeared 
capable  of  maximum  growth  in  main¬ 
tained  potassium  concentrations  of  2 
parts  per  million,  possffily  less. 

The  soil  reaction  and  certain  bases 
have  been  found  by  the  California  sta¬ 
tion  to  affect  the  solubility  of  phos- 
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pliates  ill  the  soil.  Iron  phosphate  was 
found  least  soluble  at  pH  3.  The  iron 
was  precipitated  with  the  liberation 
of  phosphate  at  less  acid  reactions 
The  phosphates  of  aluminum  and  of 
manganese  showed  themselves  least 
soluble  at  a  slightly  acid  reaction. 
The  solubility  of  calcium  phosphate 
was  depressed  mainly  by  dissolved  cal¬ 
cium  compounds,  secondarily  by  excess  | 
calcium  in  alkaline  solution.  Alka¬ 
linity  alone  appeared  to  produce  basic 
phosphate  with  the  liberation  of  some 
phosphate  in  solution. 

Iron  was  shown  by  the  Michigan 
station  to  be  much  more  active  than 
aluminum  in  the  insolubilization  of 
phosphates ;  and  dicaicium  phosphate 
appeared  at  pH  5.6  or  a  little  higher. 
Neither  soil  reaction  nor  the  iron  and 
aluminum  content  were  thought  to  ac¬ 
count  for  the  very  low  solubility  of 
the  phosphates  in  the  soil. 

Phosphate  behavior  in  highly  acid 
muck  soils  has  been  reported  upon 
from  the  same  station,  one  of  the  main 
findings  having  been  an  absorption  of 
water  from  highly  concentrated  mono¬ 
phosphate  solutions,  such  that  the 
phosphate  concentration  of  the  solu¬ 
tion  was  greater  after  its  contact  with 
the  soil  than  before ;  apparently,  a 
negative  phosphorus  fixation.  This  ef¬ 
fect  was  not  noted  with  mucks  of  a 
relatively  high  pH  value  at  any  con¬ 
centration  of  phosphate.  The  very 
acid  mucks  were  able  to  fix  phosphates 
after  lime  treatment,  and  mucks  of 
high  lime  content  lost  a  large  part  of 
their  phosphate-fixing  capacity  when 
treated  with  acid.  Moreover,  when 
mucks  that  showed  an  indication  of 
negative  fixation  were  treated  with  as 
much  water  as  they  could  render  “  un¬ 
free  ”  the  phosphorus  fixation  results 
were  positive,  regardless  of  the  con¬ 
centration  of  the  phosphorus  solution 
v.fith  which  they  were  treated.  The 
possible  explanation  of  the  frequent 
occurrence  of  phosphate  deficiency  as 
the  limiting  factor  in  muck  and  peat 
soils  suggested  by  these  results  is 
evident. 

Phosphate  availability  as  iafiuenced 
by  nitrogenous  fertilizers  has  been 
taken  up  by  the  Wisconsin  station. 
xVii  increase  in  phosphate  availability 
from  the  application  of  physiologically 
basic  fertilizers  was  indicated,  wfirh  a 
corresponding  decrease  under  the  in- 
fiuence  of  physiologically  acidic  ferti¬ 
lizers  unless  lime  also  was  applied  with 
the  last-named  class.  Liming  greatly 
increased  the  availalfility  of  the  phos¬ 


phate  in  all  plats  and  corrected  the 
effect  of  the  acid-forming  fertilizers. 

Similar  work  on  phosphatic  and  po- 
tassic  fertilizers  has  been  carried  out 
by  the  Alabama  station,  with  conclu¬ 
sions  regarding  phosphates  substan¬ 
tially  the  same  as  those  above  noted. 
The  physiologically  basic  fertilizers  de¬ 
creased  the  water-soluble  potassium  in 
I  the  soil,  but  tended  to  conserve  the 
potential  supply,  while  the  acid-form¬ 
ing  sources  of  nitrogen  increased  the 
water-soluble  potassium  at  the  expense 
of  the  potentially  available  supply. 

rotassium  availability  in  soils  of  low 
potassium  solubility  was  observed  by 
the  Massachusetts  station  to  be  almost 
directly  proportional  to  the  water  sup¬ 
ply,  potassium  in  the  fertilizer  render¬ 
ing  the  exi)erimental  crop,  (millet), 
nearly  indifferent  to  variations  in  the 
water  supply.  At  the  'Wisconsin  sta¬ 
tion  most  of  the  soils  treated  with  ma¬ 
nure  had  more  soluble  soil  potassium 
and  less  total  potassium  than  similar 
soils  not  manured,  and  the  plants  ob¬ 
tained  considerably  more  of  the  soil 
potassium  from  the  manured  than  from 
the  umnanured  soils.  In  the  opinion 
of  the  Tennessee  station  lime  conserves 
soluble  added  potassium  in  a  form 
probably  available  to  plants,  but  re¬ 
sistant  to  excessive  loss  through  nor¬ 
mal  leaching  processes. 

The  water-soluble  calcium  content  of 
some  soils  was  observed  by  the  Oregon 
station  to  l)e  lower  than  the  good 
growth  minimum  for  alfalfa ;  and 
treatment  of  the  soil  with  ground 
limestone  and  sulphur  served  to  in¬ 
crease  the  water-soluble  calcium  con¬ 
centration.  Ground  limestone  alone 
was  found  capable  of  raising  the 
water-soluble  calcium  content  of  cer¬ 
tain  soils  above  the  alfalfa  minimum. 

Greater  leaching  loss  of  calcium 
was  noted  A\dien  lime  was  added  by  the 
Tenne.ssee  station  to  the  subsoil  than 
when  the  surface  soil  was  limed. 

The  calcium  content  of  the  soil  solu¬ 
tion  was  increased  at  the  California 
station  by  sulphur  treatment;  and  the 
calcium  and  sulphate  ions  were  found 
to  be  taken  up  together  especially  well 
by  alfalfa  plants.  The  application  of 
sulphur  and  sulphates  produced  also 
definile  increases  in  other  bases  in  the 
soil  solution.  Heavy  .sulphur  applica¬ 
tions  increased  soil  acidity  and  tended 
to  inhibit  nitrification,  but  up  to  100 
pounds  per  acre  sulphur  increased 
growth  and  the  soil  nitrogen  content 
in  arid  soils. 

Except  on  black-alkali  lands,  black- 
gas  sulphur  was  shown  by  the  Oregon 
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station  to  become  available  practically 
at  the  same  rate  as  did  inoculated  sul¬ 
phur,  although  the  inoculated  sulphur 
yielded  sulphates  more  rapidly  during 
the  first  eight  weeks  than  did  the  un¬ 
inoculated.  On  alkali  soils  2  tons 
of  sulphur  had  a  decided  flocculating 
effect,  rapid  flocculation  appearing 
with  approach  to  neutrality. 

The  rate  of  oxidation  of  sulphur  in 
the  soil  was  found  suflicient  to  supply 
after  some  30  days  the  sulphur  require¬ 
ments  of  almost  any  crop,  at  the  Ken¬ 
tucky  station,  regardless  of  the  sul¬ 
phur  normally  present  in  the  soil  and 
rainfall.  Sulphur  with  tricalcium 
phosphate  appeared  of  some  effect  in 
wheat-culture  experiments  of  the 
Maryland  station,  but  in  the  use  of 
sulphur  with  soluble  phosphate  a  de¬ 
cided  toxicity,  considered  due  to  the 
production  of  a  strong  localized  lij^per- 
acidity,  was  noted. 

Limestone  and  dolomite  mixed  with 
nitrogenous  concentrates  in  the  propor¬ 
tion  of  4  parts  of  the  liming  material 
to  1  of  the  concentrate,  at  the  Ten¬ 
nessee  station,  have  been  observed  to 
keep  the  concentrate  in  good  condition 
without  significant  loss  of  ammonia. 
Dolomite  was  less  reactive  than  ordi¬ 
nary  imestone.  Two  parts  of  1  com¬ 
mercial  concentrate  with  1  of  ground 
limestone  remained  free  from  caking 
for  some  weeks  in  a  greenhouse. 

Of  the  auxiliary  nutrients,  essential 
in  minute  quantities,  the  Rhode  Island 
station  has  again  shown  manganese 
to  be  a  valuable  application  in  chloro¬ 
sis  of  certain  crops.  The  better  re¬ 
sults  were  obtained  where  the  manga¬ 
nese  was  supplied  in  the  solution  form. 
An  apparent  superiority  of  dolomitic 
over  other  limestones  of  lower  magne¬ 
sium  content,  which  had  led  to  the 
postulation  of  a  magnesium  deficiency, 
has  been  indicated  by  the  North  Caro¬ 
lina  station  as  probably  an  evidence 
of  a  manganese  deficiency,  capable  of 
correction  by  the  dolomites  and  by  cer¬ 
tain  local  marl  deposits. 

Soil  microbiology. — Some  26  probably 
new  forms  isolated  by  the  Utah  sta¬ 
tion  and  including  Actinomyces,  bacilli, 
and  micrococci  have  been  found  to  be 
nitrogen-fixing  organisms.  Certain  of 
the  dry-farm  soils  of  Utah  had  been 
observed  to  have  produced  good  crops 
for  years  practically  without  legumes 
or  nitrogen-carrying  manures  and  to 
have  at  present  in  the  surface  foot 
more  nitrogen  than  have  the  adjoining 
uncropped  soils.  Most  of  these  soils 
fixed  nitrogen  actively  when  held  at 
favorable  moisture  content  and  tem¬ 
perature. 


The  Iowa  station  reports  aeration  of 
the  cultures  as  having  accelerated  ni¬ 
trogen  fixation  by  soil  microorganisms, 
and  recommends  soil  treatments  to 
maintain  sufficient  aeration. 

The  nitrogen  content  of  plant  ma¬ 
terial  must  be  about  1.7  per  cent  to 
supply  the  requirements  of  the  micro- 
orgaiiisms  active  in  the  decomposition 
of  the  material  during  the  first  four 
weeks  after  incoi'poration  into  the  soil, 
according  to  the  New  Jersey  stations, 
where  it  was  also  found  that  if  the 
nitrogen  content  of  the  material  ex¬ 
ceeds  1.7  per  cent,  available  nitrogen 
will  be  set  free  even  within  the  first 
four  weeks.  When  less  than  the  nitro¬ 
gen  requirement  of  the  organisms  caus¬ 
ing  the  decomposition  is  provided  by 
the  plant  nitrogen  content,  however, 
the  organisms  will  take  up  nitrogen 
from  other  sources,  rendering  it  for 
the  time  unavailable  for  plant  growth. 

Methods. — The  choice,  modification, 
or  device  of  methods  for  the  investiga¬ 
tion  of  the  groundwork  of  soil  phe¬ 
nomena  underlying  all  such  problems 
must  be  the  first  element  of  structure 
in  the  building  up  of  a  means  where¬ 
with  to  meet  any  agricultural  soil 
l)roblem.  Inadequate  methods  may 
fail  to  yield  any  conclusion.  Methods 
insufficiently  accurate  may  lead  to 
false  conclusions,  and  these,  in  turn, 
to  practice  valueless  because  it  has  not 
been  founded  upon  fact.  Station  prog¬ 
ress  in  so  fundamental  a  subject  may 
well  be  indicated  in  a  few  illustrative 
instances. 

A  new  procedure  developed  and  im¬ 
proved  by  the  New  York  State  station 
for  the  staining  of  bacteria  in  soil- 
suspension  films  now  makes  visible  so 
much  larger  a  proportion  of  the  bac¬ 
terial  soil  population  than  has  previ¬ 
ously  been  seen  actually  in  the  soil, 
“  that  until  the  work  had  been  re¬ 
peated,  it  was  thought  that  the  prepa¬ 
rations  must  have  been  contaminated 
with  bacteria  from  some  outside 
source.” 

Nitrification  tests  by  the  Oregon  sta¬ 
tion  have  shown  that  in  extremely 
sandy  soils  low  in  organic  matter  and 
buffer  capacity  the  same  quantities 
and  kinds  of  nitrogenous  material  as 
are  used  in  the  soil  types  more  fre¬ 
quently  met  with  did  not  yield  consist¬ 
ent  results.  The  suitability  of  ammo¬ 
nium  sulphate  for  nitrification  tests  on 
normally  productive  soils  was  confirm¬ 
ed  and  suitable  conditions  for  the  test 
in  the  exceptional  soils  mentioned  were 
worked  out. 

Mechanical  analysis  of  soils  by  the 
taking  of  hydrometer  readings  of  the 
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densities,  of  their  water  suspensions  at 
empirically  determined  intervals  has 
been  studied  by  the  Michigan  station, 
data  having  been  published  in  support 
of  the  belief  that  the  analysis  of  a  soil 
in  15  minutes  by  this  method  is  pos¬ 
sible. 

A  form  of  stirring  apparatus,  also 
devised  at  the  Michigan  station  for  the 
dispersion  of  soils  and  based  upon  the 
soda  fountain  milk-shake  stirrer,  has 
been  further  applied  by  the  Ohio  sta¬ 
tion  to  the  dispersion  of  soils  in  such 
a  way  as  to  shorten  the  work  of  de¬ 
termining  lime  requirement  and  the 
replaceable  calcium  content;  and  the 
belief  is  expressed  that  such  dispersion 
should  prove  applicable  to  other  chem¬ 
ical  studies  of  soils.  A  partly  chemical 
method  for  securing  the  dispersion  of 
soils  for  mechanical  analysis  has  been 
contributed  from  the  Utah  station. 

A  study  of  the  measurement  of  some 
physical  characteristics  of  soils,  also 
at  the  Utah  station,  yielded  a  simple 
method  for  the  determining  of  the 
shrinkage  on  drying  simultaneously 
with  the  determination  of  the  modulus 
of  rupture  and  of  cohesion,  increasing 
the  value  of  the  determinations  and 
decreasing  the  time  and  labor  required 
for  making  them.  An  apparently  rapid 
and  accurate  method  for  the  verifying 
of  the  results  of  soil  volume  weights  as 
determined  by  the  soil  tube  has  been 
devised  at  the  California  station.  The 
new  procedure  consists  essentially  in 
comparing  the  dry  weight  of  the  soil 
removed  from  an  auger  hole  with  the 
natural  volume  of  the  sample  as  meas¬ 
ured  by  filling  the  auger  hole  with 
heavy  road  or  fuel  oil,  or  heavy  sirup 
of  known  specific  gravity,  the  volume 
of  liquid  required  being  obtained  from 
the  weight  used,  determined  by  dif¬ 
ference. 

The  accuracy  of  the  quinhydrone 
electrode  as  an  aid  in  the  study  of 
base  exchange  has  been  investigated 
at  the  Indiana  station,  with  the  result 
of  establishing  the  possibilities  and 
limitations  of  the  procedure,  so  that 
apparently  sufficient  accuracy  to  war¬ 
rant  certain  conclusions,  in  spite  of 
the  multiplication  of  experimental  er¬ 
ror  during  computations,  can  be  se¬ 
cured.  The  necessity  evidenced  in  this 
instance  for  determining  limitations  as 
well  as  possibilities  of  procedures  too 
valuable  to  be  discarded  on  account  of 
their  limitations  is  a  good  illustration 
of  the  importance  of  thorough  method¬ 
ology.  Such  illustrations  could  be 
multiplied. 

The  study  of  methods  is  probably, 
from  a  general  viewpoint,  the  least 


conspicuous  field  in  wffiich  the  results 
of  experiment-station  research  on  soils 
and  fertilizers  are  to  be  found.  The 
necessary  place  of  such  work  in  the  re¬ 
search  program  has  been  thoroughly 
recognized  by  the  stations,  however, 
and  the  aggregate  accomplishment  has 
been  large. 

Henry  C.  Waterman. 

FIELD  CROPS 

Investigations  with  field  crops,  as 
manifested  by  the  work  reported  and 
the  projects  in  which  the  stations  are 
engaged,  have  aimed  increasingly  in 
the  direction  of  fundamental  research. 
Agronomists  are  profiting  to  a  greater 
extent  than  heretofore  from  the  ex¬ 
perience  of  chemists,  plant  physiolo¬ 
gists,  and  geneticists  and  are  using: 
their  technic,  findings,  and  collabo¬ 
ration  in  attacking  new  problems  or 
untouched  aspects  of  older  inquiries. 
Some  of  the  current  results  in  a  few 
important  lines  of  field-crops  work  are 
reviewed  briefly. 

Improved  crop  varieties. — New  varieties 
recently  brought  forth  either  as  the 
results  of  definite  aims  in  plant  breed¬ 
ing  or  as  by-products  of  investigation 
have  been  variously  characterized  by 
productiveness,  earliness,  disease  re¬ 
sistance,  adaptation  to  certain  environ¬ 
mental  conditions,  or  commercial 
value.  Among  these  is  Denton  wheat, 
a  pure-line  selection  from  Mediter¬ 
ranean  by  the  Texas  station,  which  has 
proved  superior  in  yield,  rust  resist¬ 
ance,  strength  of  straw,  and  baking 
quality  to  varieties  commonly  grown 
in  north  Texas.  Nabob,  a  pure  line 
selected  by  the  Ohio  station  from  Nig¬ 
ger  wheat,  has  been  50  per  cent  less 
susceptible  to  stinking  smut  than  Nig¬ 
ger  and  slightly  excelled  it  in  milling 
and  baking  value,  is  very  winter 
hardy,  and  has  outyielded  Nigger, 
Trumbull,  and  Fulhio.  Ceres,  a  rust- 
resistant  spring  wheat  obtained  by 
the  North  Dakota  station  from  a  cross 
between  Marquis  and  Kota  wheat,  has 
yielded  well  in  the  State,  particularly 
where  rust  is  a  factor,  and  resembles 
Marquis  in  milling  and  baking  quality. 

logold  oats,  a  pure  line  selected 
from  Kherson  by  the  Iowa  station  in 
cooperation  with  the  United  States 
Department  of  Agriculture  has  stiff 
straw,  is  resistant  to  stem  rust,  and 
has  outyielded  other  prominent  sta¬ 
tion  selections  and  local  varieties. 
Nortex  oats,  selected  from  Red  Rust¬ 
proof  by  the  Texas  station,  is  several 
days  earlier  than  ordinary  Red  Rust¬ 
proof,  escaping  to  some  extent  severe 
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stem-rust  infection,  and  is  a  high 
yielder  for  either  fall  or  spring  plant¬ 
ing.  Another  selection  of  this  station, 
Frazier  cats,  which  resembles  Ful- 
ghum  in  plant  type  and  maturity  al¬ 
though  more  productive,  has  given 
excellent  yields  when  spring  sown. 
Patterson  oats,  selected  by  the  Penn¬ 
sylvania  station  from  Japan  oats,  is 
medium  early  and  led  in  cooperative 
tests.  Anthony,  a  high-yielding  white 
midseason  oats  derived  at  the  Min¬ 
nesota  station  from  a  cross  between 
Wliite  Russian  and  Victory  oats,  is 
highly  resistant  to  stem  rust. 

Atlas  barley,  developed  from  Coast 
barley  by  the  California  station  co¬ 
operating  with  the  United  States  De¬ 
partment  of  Agriculture,  is  an  im¬ 
provement  in  yield,  earliness,  plump¬ 
ness  of  kernels,  and  resistance  to  lodg¬ 
ing.  Vaughn  barley,  bred  up  in  sim¬ 
ilar  cooperation  from  a  cross  between 
Ciul)  Mariout  and  Lion  barleys,  has 
been  outstanding  in  yields,  is  early 
maturing,  and  has  shown  a  high  de¬ 
gree  of  resistance  to  Rhyncosporium 
and  the  Helminthosporium  diseases. 
Glabron,  a  smooth-awn  barley  brought 
forth  in  like  cooperation  from  a  cross 
between  Smooth  Awn  and  Manchuria 
barleys  at  the  Minnesota  station,  re¬ 
sembles  Velvet  barley,  although  it  has 
stronger  straw  and  yields  better. 
Pea  Hand,  a  rough-awn  variety  selected 
at  this  station  from  Switzerland  bar¬ 
ley,  is  especially  well  adapted  to  peat 
soils. 

Westex,  a  new  cotton  selected  by  the 
Texas  station,  is  very  early,  has  a 
short-growing  season,  and  is  better 
adapted  to  regions  north  and  west  of 
the  present  cotton  zone.  Pedigreed 
strains  of  Mexican  Big  Boll,  being  im- 
pa-oved  by  the  North  Carolina  station, 
■have  been  outstanding  in  acre  value 
and  in  spinning  tests.  Redwing,  a  flax 
selection  of  the  Minnesota  station,  has 
■outyielded  other  good  varieties,  ma¬ 
tures  early,  and  is  rust  resistant.  The 
North  Dakota  station  has  brought 
forward  Bison,  a  wilt-resistant  flax 
with  large  seed,  sturdy  roots,  tall 
straw,  which  surpasses  the  old  stand¬ 
ard  N.  D.  114  in  acre  yields  and  per¬ 
centage  of  oil. 

Two  other  contributions  by  the 
Texas  station  include  Texas  Black- 
hull,  a  high-yielding  kafir,  and  the 
Maespan  peanut.  which  matures 
earlier,  yields  better,  is  more  uniform, 
and  seems  to  contain  more  oil  than 
does  the  ordinary  Spanish  peanuts. 
Geneva  and  York,  new  kidney  beans 
derived  at  the  New  York  State  station 


from  a  cross  between  white  and  re<l 
kidney  beans,  surpass  the  commoidy 
grown  Wells  in  yield  and  quality  and 
escape  bacterial  blight. 

Quality  in  wheat. — The  changes  in  the 
milling  and  baking  industries  in  recent 
years  concurrent  with  the  growth  of' 
commercial  baking  and  the  decline  of 
home  baking  have  emphasized  the 
quality  factor  in  wheat  and  are  largely 
responsible  for  an  extensive  and  prom¬ 
ising  line  of  investigation.  While  the 
standards  have  stressed  various  physi¬ 
cal  qualities,  during  the  last  decade 
the  protein  content  of  wheat  has  be¬ 
come  increasingly  important  because 
it  serves  as  an  index  of  bread-making 
quality.  In  fact,  the  Nebraska  station 
has  concluded  that  protein  content 
shows  a  higher  correlation  with  bak¬ 
ing  quality  than  does  any  other  known 
chemical  or  physical  factor  or  group 
of  factors,  and  Nebraska  millers  con¬ 
sider  protein  content  the  best  evidence 
of  baking  quality  of  wheat  at  time  of 
purchase. 

Research  on  the  general  problem  has 
covered  a  i-ather  wide  range  of  in¬ 
quiry,  involving  variety,  breeding,  en¬ 
vironment,  culture,  harvesting  and 
storage,  and  milling  and  baking.  The 
North  Dakota  station  observed  that 
the  protein  content  of  seed  wheat  does 
not  appear  to  influence  the  protein  con¬ 
tent  of  the  resulting  crop.  In  regard 
to  seasonal  influence,  rise  in  tempera¬ 
ture  was  found  to  result  in  an  increase 
in  protein  and  decrease  in  test  weight, 
whereas  an  increase  of  moisture  evi¬ 
dently  depressed  the  protein  content. 
The  critical  period  for  wheat  appeared 
to  be  the  two  or  three  weeks  just  be¬ 
fore  harvest.  Soil  fertility,  crop  rota¬ 
tion  and  sequence,  and  tillage  alb  ap¬ 
peared  to  affect  the  test  weight  and 
protein  content.  Many  of  these  fac¬ 
tors  also  affected  diastatic  activity  of 
the  flour,  which  seems  to  vary  in¬ 
versely  with  the  protein  content. 

W'ith  reference  to  the  effect  of  fer¬ 
tilizers.  the  Kansas  station  found  that, 
in  general,  nitrogenous  fertilizers,  ex¬ 
cepting  manure  or  cowpeas  for  green 
manure,  slightly  increased  the  protein 
content  of  wheat:  At  the  Arizona  sta¬ 
tion  Mdieat  receiving  nitrogenous  fer¬ 
tilizers  averaged  2.2  per  cent  more 
protein  than  wheat  receiving  no  nitro¬ 
gen  in  the  fertilizer.  The  peculiarities 
of  loaf  volume  and  percentage  of  pro¬ 
tein  of  the  different  wheats  studied  by 
the  California  station  corresponded 
rather  generally  with  the  varietal 
characteristics  in  response  to  applica¬ 
tions  of  nitrogen  at  various  growtli 
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stiiuvs.  The  floiu‘  strength  in  a  variety 
seemed  to  he  related  to  the  protein 
content  of  the  grain  and  to  some  factor 
or  process  connected  with  the  develop¬ 
mental  period  of  the  plants  which  is 
reflected  in  ripening  differences. 

Unrnm  wlieats  averaged  distinctly 
higher  in  test  weight  than  bread 
wheats,  and  resembled  hard  spring  or 
bread  wlieat  types  in  protein  content 
when  gi-own  under  similar  conditions 
by  the  North  Dakota  station.  The  Illi¬ 
nois  station  observed  that  wheat  grown 
upon  black  clay  loam  soil  contained 
consideiably  more  protein  and  gave  a 
stronger  flour  than  that  grown  on 
grayish -brown  silt  loam. 

High  wheat  yields  were  found  by 
the  Nebraska  station  to  be  associated 
with  relatively  high-protein  content 
and  baking  quality.  In  general,  bak¬ 
ing  quality  seemed  to  be  determined 
more  by  soil  conditions  as  influenced 
by  climate  and  weather  and  by  cul¬ 
tural  practices  than  by  inherent  va¬ 
rietal  characteristics.  The  extent  to 
which  wheat  quality  depends  on  the 
time  and  methods  of  harvesting, 
weather  during  harvest,  and  the  care 
given  the  wheat  thereafter  was  demon¬ 
strated  by  the  North  Dakota  station. 
Whe  at  harvested  when  immature  had 
a  lower  test  weight  than  that  cut  in 
a  more  mature  stage,  whereas  the  pro¬ 
tein  content  of  wheat  at  different 
stages  of  maturity  for  different  sea¬ 
sons  did  not  vary  consistently,  prob¬ 
ably  because  of  variation  in  prevailing 
climatic  conditions  during  the  matur¬ 
ing  period.  As  shown  by  baking  tests, 
flour  from  the  mature  wheats  was 
slightly  better  in  quality. 

Wheat  standing  uncut  after  ripen¬ 
ing,  exposed  to  summer  showers,  was 
found  by  the  Utah  station  to  increase 
in  volume  in  kernel.  High  density 
was  associated  with  high  protein  con¬ 
tent,  and  wheat  with  low  density  and 
low  protein  content  increased  more  in 
volume  after  being  wet  than  wheat 
higher  in  protein  and  density.  How¬ 
ever,  deterioration  resulting  from  such 
exposure  was  not  observed  in  chemical 
studies  or  in  milling  and  baking  tests. 

Wheat  weathered  during  winter  in 
the  shock  by  the  Montana  station  was 
lowered  in  grade  and  impaired  in  ger¬ 
mination  and  color,  although  the  pro¬ 
tein  content  remained  practically  con¬ 
stant  after  the  initial  reduction  in  the 
first  two  months  of  exposure.  With 
wheat  frosted  at  different  maturity 
itages,  this  station  found  that  the 
severity  of  damage  depends  upon  the 
moisture  content  of  the  wheat  kernels 


at  the  time  of  frost  and  the  severity 
and  duration  of  such  frost,  from  29° 
to  27°  F.,  being  low  enough  to  cause 
frost  damage  in  immature  wheat. 
Wheat  frosted  when  containing  from 
44  to  46  per  cent  or  less  of  moisture, 
i.  e.,  when  in  the  stiff-dough  stage,, 
could  produce  as  good  bread  as  normat 
wheat  harvested  at  the  same  time. 

Ferhiizers  for  small  grains.  —  The" 
plant-food  needs  of  the  cereals  have- 
provided  a  fruitful  field  of  inquiry  at 
the  stations  since  their  organization. 
The  varied  reactions  of  different  soil 
types  to  treatments,  and  the  further 
fact  that  natural  fertility  varies  be¬ 
tween  and  within  fields  on  the  same 
soil  type  and  is  modified  by  seasonal 
conditions  and  previous  cropping,  have 
made  it  difficult  to  prescribe  definite 
fertilizer  combinations  generally  suit¬ 
able  for  a  certain  crop.  Recent  inves¬ 
tigation  on  this  problem  has  been  con¬ 
cerned  with  the  nutrient  needs  of  the 
crop,  especially  at  different  growth 
stages,  quality  as  well  as  quantity  pro¬ 
duction,  effects  on  the  soil,  and  econ¬ 
omy  in  application. 

The  small  grains  were  found  by  the 
South  Carolina  station  to  respond  most 
to  nitrogenous  fertilizer,  although  in¬ 
creases  came  from  phosphorus  and 
potassium  on  the  lighter  soils.  Bene¬ 
fits  derived  from  the  greater  quantities 
of  complete  fertilizer  seemed  due  large¬ 
ly  to  the  additional  nitrogen.  The 
grains  reacted  favorably  to  readily 
available  nitrogen  applied  early  in  the 
spring,  especially  to  the  heavier  ap¬ 
plications.  Ordinary  nitrogen  sources 
were  about  similar  in  effect  when  ap¬ 
plied  in  equivalent  amounts  at  this 
time.  The  findings  by  the  Georgia 
Coastal  Plain  station  were  in  general 
harmony  with  those  obtained  in  South 
Carolina. 

Ill  southern  Mississippi  the  Missis¬ 
sippi  station  found  that  oats  responded 
best  to  a  complete  fertilizer,  and  that 
January  applications  surpassed  those 
made  in  following  months.  The  differ¬ 
ent  kinds  and  rates  of  fertilizers  ap¬ 
plied  to  oats  did  not  seem  to  influence 
rust  control  during  a  severe  attack.  In 
fertilizer  trials  with  rice  the  Texas 
station  found  that  100  pounds  of  am¬ 
monium  sulphate  per  acre  was  the  most 
profitable  treatment.  Additional  am¬ 
monium  sulphate  did  not  increase 
yields  proportionately,  and  other  ma^ 
terials  were  relatively  unprofitable. 

When  wheat  grown  under  various 
fertilizer  conditions  at  the  Ohio  sta¬ 
tion  was  fed  to  rats,  the  results  indi¬ 
cated  that  acid  phosphate  alone  or  a 
complete  fertilizer  containing  acid 
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phosphate,  potassium  chloride,  and 
sodium  nitrate  seemed  to  produce 
wheat  with  the  highest  vitamin  B  con¬ 
tent. 

Fertilizers  for  corn, — While  the  length 
of  season  of  a  corn  variety  and  soil 
fertility  have  been  considered  as  im¬ 
portant  factors  in  maturity  and  yields, 
the  Ohio  station  found  that'  proper  ap¬ 
plication  of  fertilizers  may  also  result 
in  significant  increases  in  yield  and 
hasten  maturity.  Fertilizers  applied 
in  the  hill  provided  best  for  the  crop 
needs  early  in  the  season  and  manure 
and  broadcast  application  in  the  later 
growth  stages,  indicating  the  value  of 
supplementing  the  hill  applications 
with  the  manure  and  broadcast  ferti¬ 
lizer.  The  Georgia  station  observed 
that  corn  receiving  potassium  chloride 
in  the  row  returned  better  yields  than 
when  the  s^lt  was  broadcasted.  Ac¬ 
cording  to  results  of  the  Georgia 
Coastal  Plain  station,  fertilizers  should 
be  applied  to  corn  as  a  side  dressing  on 
good  soils  and  at  planting  on  the  poorer 
lands.  The  Alabama  station  found 
that  sodium  nitrate  was  best  applied 
to  corn  five  or  six  weeks  after  planting 
and  preferably  in  one  application. 

On  representative  soil  types  in  the 
piedmont  and  coastal  plain  the  South 
Carolina  station  found  that  the  corn 
yield  depended  largely  on  the  quantity 
of  nitrogen  applied,  whereas  super¬ 
phosphate  affected  yields  only  slightly 
and  only  light  sandy  soils  responded  to 
potassium.  The  infiuence  of  the  vari¬ 
ety  or  strain  was  noted  by  the  Illinois 
station,  where  two  disease-resistant  in- 
bred  strains  of  corn,  as  well  as  their 
hybrid,  gave  increased  yields  for  po¬ 
tassium  treatment,  while  both  a 
disease-susceptible  inbred  and  a  cross 
involving  it  failed  to  respond  to  po¬ 
tassium.  Susceptible  strains  made  rel¬ 
atively  poorer  growth  where  rock  phos¬ 
phate  was  the  sole  phosphorus  source 
than  where  soluble  phosphate  was  sup¬ 
plied.  Superiority  of  strains  thriving 
under  such  a  condition  seemed  due  to 
the  more  effective  utilization  of  a 
limited  quantity  of  phosphorus  rather 
than  to  a  superior  foraging  ability  for 
phosphorus. 

Cotton  plant  investigations. — Early  fruit¬ 
ing,  rapid  growth  and  development,  and 
early  maturity  are  indicated  as  impor¬ 
tant  qualities  to  be  sought  in  the  suc¬ 
cessful  production  of  cotton  under  boll- 
weevil  conditions.  Fruiting  studies,  a 
part  of  an  elaborate  program  of  the 
South  Carolina  station,  showed  that 
flowers  blooming  early  in  the  season 
have  much  better  prospects  of  develop¬ 
ing  into  open  bolls  than  those  appear¬ 


ing  later.  Varieties  producing  much  of 
their  fruit  early  in  the  season  bore  few 
flowers  late  in  the  season,  and  vice 
versa.  Plants  from  early  plantings 
took  longer  to  begin  fiaiiting  but  pro¬ 
duced  more  flowers  early  in  the  season. 
Closely  spaced  plants  also  fruited 
early. 

The  Texas  station  found  a  consid¬ 
erable  variation  in  the  fruiting  habits 
of  different  varieties,  those  bearing  the 
most  flowers  also  giving  the  largest 
yields.  Varietal  differences  were  oh- 
served  by  the  South  Carolina  station  in 
the  beginning  and  rapidity  of  fruiting 
and  in  shedding  and  time  required  for 
square  and  boll  development.  No  rela¬ 
tion  was  found  to  exist  between  square 
and  boll  periods.  The  square  period 
was  practically  constant  throughout 
the  blooming  season  and  not  prolonged 
as  was  the  boll  period.  The  percentage 
of  squares  blooming,  or  which  set  bolls, 
appeared  to  be  influenced  quite  largely 
by  insect  activity,  especially  cotton 
flea  hopper,  rather  than  by  any  physio¬ 
logical  peculiarity  of  the  cotton  plant. 

Phosphorus  applications  made  by 
the  South  Carolina  station  seemed  to 
result  in  early  maturity  of  cotton,  ap¬ 
parently  by  stimulation  of  early  fruit¬ 
ing  rather  than  by  a  hastening  of  boll 
development.  Nitrogen  did  not  stimu¬ 
late  greatly  the  production  of  early 
fruit  in  comparison  with  cotton  on  in¬ 
fertile  soil.  Potassium  increased  the 
number  of  flowers  borne  before  mid¬ 
season  and  slightly  decreased  the  per¬ 
centage  of  total  yield  at  first  picking. 
The  North  Carolina  station  found  that 
increases  in  the  phosphorus  in  the  fer¬ 
tilizer  made  for  earliness,  in  nitrogen 
caused  little  or  no  change,  and  in  po¬ 
tassium  delayed  maturity. 

Considering  that  the  absence  of  seri¬ 
ous  boll-weevil  damage  to  cotton  bolls 
in  their  later  development  stage  might 
be  correlated  with  thickness  and  tough¬ 
ness  of  boll  wall,  the  South  Carolina 
station  devised  apparatus  to  measure 
the  resistance  of  the  boll  wall  to  pene¬ 
tration,  Toughness  of  boll  wall  in¬ 
creased  until  the  bolls  were  about  21 
days  old  and  practically  full  sized, 
whereafter  age  of  boll  was  not  impor¬ 
tant.  Toughness  of  wall  also  seemed 
to  be  influenced  by  conditions  during 
development,  extremes  of  soil  fertility, 
and  variety.  Neither  resistance  to 
puncture,  wall  toughness,  nor  boll  size 
were  found  to  be  closely  correlated 
with  the  percentage  of  cotton  loss  from 
boll-weevil  attack. 

Dormancy  in  potatoes. — The  dormant 
period  in  potatoes,  i.  e,,  the  time  after 
harvest  in  which  the  buds  sprout  very 
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slowly  or  not  at  all,  is  an  interesting 
subject  of  inquiry.  The  practical 
shortening  or  breaking  of  dormancy 
will  permit  the  use  of  the  early  or 
spring  crop  as  seed  for  the  later  or 
fall  crop  in  regions  with  long  growing 
seasons,  as  in  the  Southern  States  and 
in  California. 

The  dormant  period  was  found  by 
the  California  station  to  be  shorter  in 
the  harvest  stage  nearest  maturity, 
and  the  average  number  of  stems  was 
observed  to  increase  with  the  maturity 
of  the  potatoes.  The  rate  at  which 
mature  tubers  sprouted  increased  rap¬ 
idly  with  the  length  of  storage  before 
cutting  and  planting,  whereas  tubers 
harvested  when  immature  emerged 
from  dormancy  more  slowly.  Storage 
temperature  and  humidity  also  af¬ 
fected  dormancy,  tubers  which  had 
been  stored  at  22°  C.,  (about  72°  F.), 
under  moist  conditions  sprouting  very 
rapidly  after  cutting  and  planting. 

The  California  station  also  found 
that  the  sprouting  of  mature  White 
Rose  tubers  was  hastened  after  treat¬ 
ment  with  ethylene  for  6  days,  while 
Idaho  Rural  potatoes  were  stimulated 
most  after  15  days’  treatment.  Ethy¬ 
lene  chlorohy drill  was  very  effective 
for  treating  these  varieties,  especially 
White  Rose,  at  14  and  21  day  periods 
after  harvest.  Ethylene  dichloride  was 
also  effective,  particularly  with  Irish 
Cobbler  potatoes,  either  as  a  gas  on 
whole  tubers  or  in  solution  for  cut 
sets.  Treatment  of  small,  mature 
tubers  planted  whole  was  much  less 
effective  than  similar  treatment  upon 
large  tubers  cut  before  planting. 

The.  dormant  period  of  freshly-dug 
potatoes  was  successfully  broken  at 
the  Arkansas  station  by  treatment 
with  ethylene  chlorohydrin,  or  diluted 
lime-sulphur,  or  by  storage  for  four 
weeks  at  the  ordinary  temperature  pre¬ 
vailing  at  harvest.  The  storage 
method  appeared  the  more  practical 
for  Arkansas  conditions.  Fertilizers 
high  in  nitrogen,  and  also  peeling  and 
cutting  the  seed  before  planting,  like¬ 
wise  has  some  effect  in  hastening 
germination. 

Another  aspect  of  this  problem  was 
observed  in  Ohio  where  i>otato  plant¬ 
ing  covers  several  weeks.  The  Ohio 
station  found  that  each  set  in  late 
plantings  produced  more  sprouts  than 
in  early  plantings.  After  the  resting 
stage,  until  December  or  January  in 
late  varieties,  potatoes  were  observed 
to  send  up  only  one  sprout  from  each 
set  until  April  or  May,  when  a  2- 
sprout  stage  appeared.  This  in  turn 


was  followed  about  a  month  later  by  a 
.3-sprout  stage  and  a  continued  increase 
in  the  number  of  sprouts  as  planting 
was  delayed.  The  cycle  w-as  later  in 
immature  seed,  due  to  their  longer 
dormancy,  and  was  also  found  to  be 
retarded  by  storage  near  32°  F.,  single 
sprouting  continuing  for  two  weeks  or 
longer  after  that  of  tubers  stored 
at  38°. 

Crop  production  affected  by  soil  tempera¬ 
ture. — The  temperature  of  the  soil 
markedly  affects  the  growth  and  de¬ 
velopment  of  certain  crops.  The  Flor¬ 
ida  station  found  an  optimum  soil  tem¬ 
perature  for  the  germination  of  cotton 
to  be  about  33.5°  C.,  (92.3°  F.),  with 
no  germination  at  40°  or  at  14°  or  be¬ 
low,  while  between  15°  and  35°  the 
germination  rate  agreed  with  the  Van’t 
Hoff  rule.  Temperature  appeared  to 
be  a  limiting  factor  only  above  20° 
and  below  35°,  some  other  environ¬ 
mental  factor  limiting  the  growth  of 
cotton  seedlings  between  these  temper¬ 
atures. 

Temperature  was  found  by  the 
Florida  station  to  be  the  chief  climatic 
factor  influencing  yields  of  potatoes, 
moisture  being  secondary  and  showing 
its  chief  effects  in  modifying  soil  tem¬ 
perature  and  in  influencing  Rhizocto- 
nia  infection.  Soil  moisture  content 
controlled  '  uch  infection  below  20°  C. 
(68°  F.)  and  temperature  above  that 
point.  Temperatures  during  tuber 
growth  were  highly  and  positively 
correlated  with  the  average  weight  of 
tubers  produced  in  the  successive 
plantings,  the  highest  yields  being 
made  where  these  were  about  17°.  A 
light  straw  mulch  reduced  soil  temper¬ 
atures  from  3°  to  5°  at  a  depth  of  8.9 
centimeters,  which  was  held  respon¬ 
sible  for  increase  in  the  size  and  de¬ 
crease  in  the  number  of  potatoes 
per  hill,  the  net  result  being  more 
marketable  tubers. 

With  Yolo  sorghum  the  California 
station  found  that  the  soil  at  a  3-inch 
depth  was  warmer  during  the  day  if 
under  solid  black  paper  for  nearly  nine 
weeks  and  under  perforated  paper  for 
about  seven  weeks  than  if  left  bare, 
whereas  fluctuating  and  reduced  tem¬ 
peratures,  respectively,  prevailed  later 
in  the  season.  Covered  soil  was  gen¬ 
erally  warmer  than  bare  soil  at  night, 
although  soil  under  perforated  paper 
w^as  warmer  up  to  the  eighth  week  and 
cooler  or  fluctuating  thereafter.  The 
sorghum  with  the  solid  and  perforated 
paper  exceeded  that  on  bare  soil  by 
considerable  percentages  in  total  pro¬ 
duction  per  plant  of  dry  matter,  culm 
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height,  and  weight  of  grain.  The 
higher  temperature  of  the  soil  early 
in  the  season  evidently  stimulated 
growth  and  yield. 

Legiune  inoculation. — Research  delving 
into  isolation,  production,  and  activ¬ 
ities  of  the  root-nodule  bacteria  of 
legumes  has  been  in  progress  at  the 
stations  since  the  discovery  of  the  sig¬ 
nificance  of  the  bacteria  in  legume  pro¬ 
duction,  and  has  accompanied  the 
phenomenal  increases  in  acreage  of  al¬ 
falfa,  sweetclover,  and  soybeans,  and 
the  extended  use  of  red  clover  and  leg¬ 
umes  of  more  local  significance.  In 
summarizing  more  than  10  years  of 
endeavor,  the  Wisconsin  station  has 
pointed  out  that  the  most  successful 
use  of  the  legume  and  the  root-nodule 
bacteria  must  be  based  on  facts  and 
that  the  importance  of  the  problem 
wari*ants  unlimited  effort  for  its 
solution. 

As  a  means  of  inoculating  seed  the 
soil-paste  method,  either  with  water 
or  milk,  gave  the  most  consistent  re¬ 
sults  with  soybeans  at  the  Iowa  sta¬ 
tion,  its  efficiency  appearing  propor¬ 
tional  to  the  soil  adhering.  Direct 
sunlight,  storage,  lime,  superphosphate, 
and  rates  of  drying  did  not  affect 
greatly  the  efficiency  of  inoculation. 
Application  of  as  much  inoculating  soil 
as  would  adhere  to  moistened  soybean 
seed  was  found  as  effective  at  the  Ken¬ 
tucky  station  as  larger  quantities  of 
soil  used  otherwise.  Deferring  the 
planting  of  inoculated  seed  up  to  six 
days  did  not  result  in  poorer  nodule 
production. 

The  period  between  the  emergence 
of  seedlings  and  general  nodulation 
was  found  by  the  Alabama  station  to 
be  generally  short  in  warm  weather 
and  long  in  cool  weather.  The  Mis¬ 
souri  station  found  that  common  soil 
amendments,  e.  g.,  crop  residues,  ma¬ 
nure,  and  potassium  or  phosphates,  did 
not  significantly  influence  the  degree 
of  inoculation  of  soybeans  on  three 
acid  soils,  whereas  limestone  caused 
great  increases  in  nodulation.  Low 
soil-moisture  contents  resulted  in  re¬ 
duced  nodulation  at  the  Wisconsin  sta¬ 
tion,  which  also  observed  that  fertiliz¬ 
ers  in  quantities  large  enough  to  re¬ 
duce  germination  also  depressed  inocu¬ 
lation. 

Strains  of  nodule  bacteria  were 
found  by  the  Wisconsin  station  to  dif¬ 
fer  considerably  in  their  ability  to  pro¬ 
mote  plant  growth  of  different  species 
in  the  group  including  peas,  lentils, 
and  vetch,  although  nodules  foimed 
readily  on  all  three  plants.  The  Wash- 


I  ingtoii  station  observed  that  differences 
j  in  the  inoculating  power  of  strains  of 
alfalfa  nodule  bacteria  were  pro¬ 
nounced  and  uniform  regardless  of  soil 
type,  and  differences  in  nitrogen-fixing 
power  vrere  also  demonstrated.  Vetch 
species  differed  notably  in  the  rapidity 
of  nodulation  under  like  conditions  at 
I  the  Alabama  station.  The  Illinois, 
Iowa,  and  Oklahoma  stations  found 
that  strains  of  the  soybean  nodule  or¬ 
ganism  differed  markedly  in  their  rela¬ 
tive  efficiency  to  produce  nodules  on 
different  varieties. 

Wheat  yields  after  oats,  potatoes, 
and  uninocuiated  soybeans  differed 
little  at  the  Illinois  station,  whereas 
wheat  after  inoculated  soybeans  pro¬ 
duced  several  bushels  more  than  v>’as 
produced  after  uninoculated  soybeans. 
The  results  indicated  that  the  effect 
of  soybean  inoculation  on  the  next 
crop  will  be  limited  largely  by  soil 
fertility,  particularly  as  to  available 
nitrogen  and  phosphorus. 

Forage  problems. — The  current  trend 
of  investigation  with  forage  crops, 
like  that  of  other  lines  of  inquiry,  has 
l^eeii  toward  the  more  basic  aspects  of 
research,  although  the  practical  ap¬ 
plication  of  the  results  always  remains 
the  ultimate  object.  A  study  by  the 
Wisconsin  station  on  the  relation  of 
the  organic  food  reserves  to  the  growth 
of  alfalfa  and  grasses  is  an  outstand¬ 
ing  example  of  this  tendency.  Alfalfa 
was  greatly  reduced  in  vigor  and  pro¬ 
ductivity,  weed  infestations  increased, 
and  both  winter  and  summer  mor¬ 
tality  of  alfalfa  plants  were  more  pro¬ 
nounced,  by  frequent  and  early  re¬ 
movals  of  top  growth.  The  slowing 
up  of  root  and  top  growth  of  alfalfa 
plants  and  their  ultimate  death  from 
cutting  often  and  at  immature  stages 
appeared  due  primarily  to  the  in¬ 
ability  of  the  plants  to  elaborate 
enough  organic  food  reserves  through 
photosynthesis  to  provide  for  ade¬ 
quate  translocation  to  and  storage  of 
such  reserves  in  the  roots  for  the 
future  development  of  the  roots  and 
tops. 

Cutting  alfalfa  early  and  often,  in 
contrast  with  mature  cuttings,  lowered 
the  percentage  and  quantity  of  dry 
matter,  of  total  available  carbohy¬ 
drates,  and  of  total  nitrogen  in  the 
roots  during  the  growing  sefison,  so 
that  pronounced  differences  occurred 
at  winter  dormancy.  The  amount  of 
winter  injury  was  generally  related  to 
the  frequency  of  removal  of  top  growth 
and  the  quantity  remaining  uncut  in 
fall  and  winter.  Susceptibility  to 
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winter  injury  was  increased  by  low 
percentages  of  dry  matter  and  low 
concentrations  of  reserves  in  the  roots 
at  winter  dormancy. 

In  grasses,  the  situation  was  found 
to  be  somewhat  different.  After  mow¬ 
ing,  much  of  the  basal  leaves  of  many 
grasses  remains  and  provides  for  the 
production  and  storage  of  enough  re¬ 
serve  foods  to  sustain  life  of  many 
plants,  while  similar  cutting  removes 
practically  all  the  photosynthetic  area 
of  alfalfa,  and  the  faster  exhaustion 
of  the  stored  foods  often  results  in 
death.  However,  all  the  physical, 
chemical,  and  biological  responses  of 
timothy,  bluegrass,  and  redtop,  as  well 
as  those  of  alfalfa,  indicated  the  im¬ 
portance  of  organic  compounds  result¬ 
ing  from  photosynthesis  as  limiting 
factors  of  growth  for  all  perennial  for¬ 
ages.  The  principles  brought  forth  in 
this  study  find  many  practical  appli¬ 
cations  in  the  management  of  hay  and 
pasture  lands. 

The  problem  of  obtaining  improved 
grasses  and  legumes  suited  to  local 
conditions  and  special  purposes  re¬ 
ceives  much  attention  from  the  sta¬ 
tions.  The  Florida  and  California  sta¬ 
tions  have  made  important  advances 
in  finding  forage  plants  suited  to  the 
varied  conditions  of  those  States.  The 
Guam  and  Porto  Rico  stations  have 
shown  the  adaptation  and  cultural 
and  fertilizer  needs  of  the  larger  for¬ 
age  grasses,  including  Guatemala 
grass,  Napier  grass,  Merker  ‘grass,  ele¬ 
phant  grass.  Guinea  grass,  Para  grass, 
Uba  cane,  and  Japanese  cane  in  differ¬ 
ent  situations  in  these  islands.  The 
North  Dakota  station  has  found  that 
alfalfa  is  superior  to  perennial  grasses 
in  forage  production  on  Fargo  clay 
and  that  both  alfalfa  and  sweetclover 
increase  the  total  yields  wdien  included 
in  forage  mixtures.  The  Angleton 
grass  introduced  by  the  Texas  station 
has  been  found  to  be  valuable  for  pas¬ 
ture  and  hay  on  a  wide  range  of  soils 
and  well  adapted  to  the  humid  part  of 
the  Gulf  coast  plains  of  Texas. 

Depleted,  generally  unproductive  pas¬ 
tures  responded  strikingly  to  super¬ 
phosphate,  manure,  and  lime  in  experi¬ 
ments  made  by  the  New  York  Cornell 
station.  On  pastures  grazed  by  year¬ 
ling  steers  the  Connecticut  Storrs  sta¬ 
tion  found  that  without  phosphorus 
gains  could  not  be  expected  from  otlier 
fertility  treatments.  In  meadow^s  on 
heavy  clay  loam  the  New  Hampshire 
station  obtained  the  greatest  response 
from  nitrogen  without  phosphorus  or 
potassium,  although  phosphate  treat¬ 


ments  resulted  in  more  clover  than  did 
nitrogen  alone.  The  Wisconsin  station 
found  that  sweetclover  and  .  other 
plant:-)  producing  abundant  spring 
giovrth  made  possible  a  deferred  sys¬ 
tem  of  management  for  permanent 
bluegrass  pastures.  Heavy  and  close 
premature  grfizing  throughout  the 
growing  season  greatly  reduced  the 
productivity  of  bluegrass  in  compari¬ 
son  with  light  grazing. 

Alternate  grazing,  close  grazing,  and 
heavy  stocking  successfully  maintained 
nrxed  sod  at  the  Washington  station. 
The  most  promising  improvement 
metliod  tested,  embracing  top-dressings 
of  manure  and  superphosphate,  scari¬ 
fying.  and  reseeding,  continued  to  pro¬ 
duce  marked  betterment  in  the  grass 
yield. 

Several  of  the  Western  States  are 
solving  their  important  range,  prob¬ 
lems  by  carefully  planned  investiga¬ 
tions.  In  range-improvement  studies 
the  California  station  found  that  the 
practice  of  deferred  grazing  on  foot¬ 
hills  generally  gave  good  results,  esi>e- 
cially  in  the  northern  counties,  where 
succession  is  much  more  rapid  than 
in  the  drier  south.  Experiments  car¬ 
ried  on  by  the  Colorado  station  showed 
that  abandoned  plowed  areas  in  the 
foothills  can  be  reclaimed  by  sowing 
such  forcy.'  grasses  as  smooth  brome, 
slender  wheatgrass,  and  crested  wheat- 
grass  on  a  well-prepared  seed  bed. 
In  many  cases  the  grazing  value  of 
alkali  seepage  land  might  be  improved 
by  sowing  suitable  forage  plants.  Re¬ 
moval  of  sagebrush  by  burning  was 
followed  by  increases  of  the  natural 
grasses.  It  was  indicated  that  areas 
undergoing  revegetation  should  be  pro¬ 
tected  from  grazing  for  at  least  one 
year  and  the  deferred-rotation  sys¬ 
tem  used  after  the  first  year  when 
possible. 

The  Wyoming  station  found  that 
high-altitude  plants  contain  more  ni¬ 
trogen  than  low-altitude  plants  at  the 
same  growth  stage  and  are  character¬ 
ized  by  a  later  start  and  more  rapid 
growth.  Shading  prolonged  the  pas¬ 
ture  stage.  The  forage  plants  studied 
generally  made  poorer  hay  wlnm  cut 
unduly  late  in  the  season,  particularly 
the  introduced  grasses,  such  as  tim¬ 
othy  and  redtop. 

Weed  control.— Recent  weed  investi¬ 
gations  have  necessitated  a  thorough 
knowdedge  of  the  life  history  and 
growth  habits  of  tlie  weed  as  well  as 
of  the  infested  crops.  The  California 
station  found  that  the  effectiveness  of 
morning-glory  or  bindweed  control  de- 
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pends  upon  air  and  soil  conditions 
which  produce  a  water  deficit,  result¬ 
ing  yi  a  subatmospheric  pressure 
within  the  xylein  system,  and  a  period 
of  exposure  to  the  spray  long  enough 
for  penetration  of  the  toxic  solution. 
Acids,  bases,  and  hydrocarbons  in  com¬ 
mercial  sprays  used  as  herbicides  ren¬ 
dered  permeable  the  tissues  from  epi¬ 
dermis  to  xylem,  while  arsenic  was 
most  effective  in  killing  tissue  in  the 
roots  after  translocation.  The  sprays 
used  did  not  harm  the  infested  crop. 

Spraying  experiments  carried  on  by 
the  Kansas  station  showed  sodium- 
chlorate  solutions  to  be  the  only  ef¬ 
fective  treatment  for  bindweed  con¬ 
trol,  the  optimum  time  for  the  first 
spray  being  about  the  full-bloom  stage. 
Sodium  chlorate  interfered  with  photo¬ 
synthesis,  compelling  the  use  of  the 
food  reserve  in  the  root  until  its  ex¬ 
haustion  resulted  in  death  of  the 
plant.  The  Colorado  station  found 
that  with  proper  cultivation  bindweed 
could  be  controlled  in  two  years,  while 
the  Washington  station  used  clean  cul¬ 
tivation,  alfalfa,  and  heavy  pasturing 
with  hogs  to  advantage  in  control. 

Puncture-vine  seed  in  mature  burs 
were  quite  effectively  destroyed  by  a 
50  per  cent  solution  of  oil  emulsion  at 
the  California  station,  and  the  depart¬ 
ment  of  agriculture  of  that  State  found 
arsenic-trichloride  spray  effective  in 
destroying  the  top  growth  of  this 
w'eed.  From  its  spray  tests  with  sul¬ 
phuric  acid,  the  Arizona  station  recom¬ 
mended  a  2  per  cent  acid  spray  for 
puncture  vine,  and  also  various  solu¬ 
tion  strengths  of  this  acid  for  con¬ 
trolling  many  other  weeds. 

When  the  New  York  Cornell  station 
applied  178  pounds  of  sodium  chlorate 
or  222.5  pounds  of  potassium  chlorate 
per  acre  as  dry  salt  late  in  the  fall, 
Canada  thistle  was  killed  during,  the 
winter  without  injury  to  oats  seeded  on 
the  plats  the  next  spring.  Chlorates 
seemed  effective  because  of  their  rapid 
penetration  through  soil  and  slow  de¬ 
composition,  especially  at  low  temper¬ 
atures.  The  Ohio  station  found  that 
Canada  thistle  could  be  controlled  by 
suppressing  the  aerial  shoots,  thereby 
preventing  seed  production  and  ac¬ 
cumulation  of  food  reserves  in  the 
roots.  The  best  eradication  method 
for  this  weed  comprised  clean  culti¬ 
vation  and  the  use  of  alfalfa  or  sweet- 
clover  as  a  smother  crop. 

Cooperating  with  the  United  States 
Department  of  Agriculture  in  rice  ex¬ 
periments  in  the  Sacramento  Valley, 
the  California  station  found  that 


sprangle  top  and  the  earlier  maturing 
types  of  water  grass  could  be  con¬ 
trolled  by  continuous  submergence  to 
a  6  to  8  inch  depth,  and  late  white- 
water  grass  by  pulling.  The  control 
of  cattail  required  deep  plowing  and 
drying  the  roots  in  the  spring,  supple¬ 
mented  by  pulling  in  July  of  the  plants 
not  killed  by  plowing.  Thick  stands  of 
rice  reduced  the  harmful  effects  of 
sedge,  redstem,  arrowhead,  and  water- 
plantain.  A  year  or  two  of  dry  fallow 
usually  controlled  joint  grass,  and  a 
thorough  spring  plowing  suppressed 
spike  rush  if  drying  weather  followed. 

Henky  M.  Steece. 

HORTICULTURE 

Progress  in  horticultural  research 
continued  to  be  very  satisfactory  dur¬ 
ing  the  year.  Perhaps  the  most  im¬ 
pressive  single  feature  was  the  im¬ 
portant  service  rendered  the  fruit  in¬ 
dustry  by  the  development  of  methods 
for  removing  arsenical  residues  from 
fruit  and  thereby  permitting  its  sale  in 
all  markets  of  the  world.  Other  fields 
of  investigation,  however,  were  not 
neglected,  as  was  evidenced  by  sub¬ 
stantial  contributions  of  biochemistry, 
genetics,  general  breeding,  and  propa¬ 
gation  to  the  science  and  practice  of 
horticulture.  Step  by  step  new  light 
is  being  cast  on  the  fundamental 
causes  of  the  various  responses  of 
plants  to  environment  and  to  treat¬ 
ment. 

Physiological  studies. — The  very  nlate- 
rial  progress  that  has  followed  the  ap¬ 
plication  of  physiological  chemistry  to 
the  solution  of  horticultural  problems 
is  evidence  of  the  value  of  fundamental 
investigation,  even  in  such  a  practical 
field  as  horticulture.  The  investiga¬ 
tions  of  Kraus  and  Kray  bill  with  the 
tomato  plant  which  led  to  the  recogni¬ 
tion  of  the  need  of  a  balanced  nutritive 
condition  within  the  plant  in  order  to 
insure  production  was  the  stepping- 
stone  to  much  of  the  productive  physi¬ 
ological  research  of  recent  years. 

In  some  cases  practices  which  had 
developed  through  empirical  procedure 
of  everyday  use  and  which  had  been 
accepted  as  unquestionably  correct 
have  had  to  be  modified  in  the  light  of 
the  results  of  present-day  studies.  For 
example,  it  has  been  proved  quite  de¬ 
finitely  that  pruning  fruit  trees  reduces 
top  and  root  growth  and  lowers  and 
retards  production,  and  as  a  result  of 
this  finding  pruning  is  now  accepted 
largely  as  a  necessary  corrective  meas¬ 
ure  for  shaping  the  tree  and  for  re¬ 
moving  old  exhausted  wood. 
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Tlie  possibility  of  using  the  nitrogen 
content  of  the  leaves  as  an  index  to 
the  nutritive  conditions  within  the  tree 
itself  was  suggested  by  the  California 
station  as  a  result  of  studies  with  the 
pear.  Apparently  an  abundance  of 
nitrogen  within  the  tree  hindered  the 
translocation  of  nitrogen  from  the 
leaves  to  tlie  tree  at  the  time  of  leaf 
fail.  The  studies  indicated  the  possi¬ 
bility  of  controlling  by  defoliation 
the  carbohydrate :  nitrogen  ratio  and 
thereby  influencing  flower  bud  for¬ 
mation. 

This  hypothesis  was  also  advanced 
at  the  Missouri  station  where  defolia¬ 
tion  of  the  tomato  proved  a  means  of 
modifying  the  carbohydrate  :  nitrogen 
ratio  within  the  plant.  Positive  cor¬ 
relations  were  established  at  the  New 
Hampshire  station  between  the  soluble 
and  insoluble  nitrogen  contents  of 
Baldwin  apple  fruit  spurs  and  flower- 
bud  formation,  the  samples  being  col¬ 
lected  July  1  and  August  1.  Acid- 
hydrolyzable  materials  showed  no  rela¬ 
tion  to  blossom-bud  formation. 

A  remarkable  adaptability  in  the 
pecan  to  existing  conditions  was  ob- 
.served  at  the  Alabama  station.  Pecan 
buds  that  normally  never  would  have 
opened  developed  into  fruiting  shoots 
w^hen  the  normal  buds  were  injured  or 
removed.  Finding  that  the  pistillate 
flowers  of  the  pecan  were  differentiated 
during  a  relatively  short  period  in 
early  spring  suggested  the  importance 
of  supplying  adequate  soil  nutrition 
the  preceding  fall. 

Repeated  measurements  at  the  Illi¬ 
nois  station  of  peach  fruits  and  pits 
during  the  growdng  period  showed  but 
little  effect  of  thinning  up  to  the  time 
of  the  final  enlargement,  thus  suggest¬ 
ing  that  the  time  during  which  peaches 
may  be  thinned  may  be  materially  ex¬ 
tended.  Fruit  growth  on  the  peach 
w^as  periodical,  first  a  stage  of  rapid 
enlargement,  then  a  rest  period,  fol¬ 
lowed  by  the  final  enlargement  of 
maturity. 

Cyclical  growth  was  observed  at  the 
California  station  in  the  development 
of  lemon  shoots.  Three  distinct  bursts 
of  growth  were  recorded  and  led  to 
the  development  of  the  novel  hypothe¬ 
sis  that  the  successive  cycles  are  due 
to  the  periodic  activity  of  a  specific 
grow’th-promoting  substance  which 
stimulates  the  growth  process. 

The  inhibiting  influence  of  reproduc¬ 
tion  upon  vegetative  growth,  first  noted 
at  the  Missouri  station,  was  observed 
in  studies  with  vinifera  grapes  at  the 
California  station.  Here  the  fruiting 
and  grow’th  of  the  Muscat  of  Alexan¬ 


dria  variety  w^as  greatly  improved  by 
the  removal  of  part  of  the  flower  clus¬ 
ters  before  the  flower  buds  had  opened. 

Fruit  pollination. — Gradually  but  with 
certainty  the  pollination  requirements 
and  peculiarities  of  various  fruits  are 
being  solved.  Whereas  a  few  years; 
ago  all  failures  to  set  fruit  were  at¬ 
tributed  to  external  factors,  such  as 
unfavorable  weather,  lack  of  soil  fer¬ 
tility,  etc.,  it  is  now  known  that  inanx 
varieties  in  practically  all  cultivated 
species  are  partly  or  wholly  sterile 
when  self-pollinated.  In  a  few’  cases, 
notably  in  the  sw’eet  cherry,  intersteril¬ 
ity  has  been  recorded. 

The  experiment  stations  have  been 
contributing  an  important  share  to  the 
wmrld-wide  studies  of  the  pollination 
problem.  During  1928  at  least  10  of 
these  stations,  viz,  those  of  Ohio, 
Maryland,  Washington,  California, 
New  York  Cornell,  New  York  State, 
West  Virginia,  Delaw’are,  Michigan, 
and  Illinois,  published  results  of  polli¬ 
nation  studies  with  fruits,  and  several 
more  were  engaged  on  the  general  prob¬ 
lem.  Some  of  the  investigations  went 
into  the  question  of  the  underlying 
causes  of  sterility.  For  example,  the 
Ohio  station,  working  with  the  cherry, 
found  that  low  pollen  germination  was 
apparently  caused  by  abnormalities  in 
the  chromosome  behavior  which  re¬ 
sulted  in  a  low  set  of  fruit.  Abnor¬ 
mality  in  pollen  development  W’as  noted 
in  every  cherry  examined,  most  fre¬ 
quently  in  the  Dukes,  rather  often  in 
the  sour  varieties,  and  occasionally  in 
the  sweet  varieties. 

The  Illinois  station,  working  wdth 
the  J.  H.  Hale  peach,  a  variety  well 
knowm  for  its  failure  to  set  when  self- 
pollinated,  found,  as  did  the  New  Jer¬ 
sey  stations,  that  low’  viability  of  the 
pollen  w’as  the  immediate  cause  of 
sterility,  but  unlike  the  New  Jersey 
stations,  found  some  viable  pollen  and 
evidence  of  variability  in  the  degree  of 
sterility.  The  California  station  in 
studies  w’ith  the  vinifera  grai)e  ob¬ 
served  that  severe  pruning  decreased 
the  viability  of  the  pollen,  an  instance 
of  the  effect  of  external  rather  than 
genetic  factors. 

Plant  breeding. — Plant  improvement 
by  means  of  breeding  has  been  an  im¬ 
portant  and  productive  field  of  station 
research.  The  Latham  raspberry  from 
the  Minnesota  station,  the  Cortland 
apple  and  the  Sheridan  grape  from 
the  New’  York  State  station,  the 
Golden  Jubilee  and  other  peaches  from 
the  New’  Jersey  stations,  and  the  hardy 
fruits  from  the  South  Dakota  station 
are  among  the  practical  evidences  of 
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progress.  Papers  published  on  the 
manner  of  inheritance  of  various  char¬ 
acters  evidence  scientific  as  well  as 
practical  progress. 

With  the  knowledge  that  is  now  ac¬ 
cruing  from  studies  of  chromosome 
behavior  and  the  hearing  of  chromo¬ 
some  aberrations  on  hybridization, 
much  more  rapid  advancement  may  be 
confidently  expected  in  the  immediate 
future.  Compatibility  or  incompatibil¬ 
ity  of  prospective  parent  varieties  may 
now  be  forecasted  and  much  futile 
work  avoided. 

Many  of  the  stations  are  engaged  in 
extensive  fruit-breeding  operations 
which  have  a  dual  purpose,  the  de¬ 
velopment  of  improved  varieties  and 
the  formulation  of  principles  of  in¬ 
heritance.  The  latter  object  is  diffi¬ 
cult  of  attainment  because  of  the  ob¬ 
scure  and  complex  genetic  composition 
of  most  cultivated  fruits.  Yet  definite 
progress  is  being  reported,  especially 
in  the  direction  of  evaluating  the  po¬ 
tential  breeding  qualities  of  different 
varieties.  Likewise  information  is  be¬ 
ing  obtained  on  the  inheritance  of 
characters  such  as  sex,  vegetative 
vigor,  resistance  to  various  diseases, 
and  qualities  of  the  fruit. 

Among  contributions  of  the  past 
year  may  be  mentioned  that  of  the 
Iowa  station  upon  the  value  of  select¬ 
ing  prepotent  apple  varieties  as 
sources  of  vigorous  rootstocks.  Cer¬ 
tain  parents  have  been  found  to  yield 
a  large  proportion  of  strong,  vigorous 
seedlings.  This  evidence  confirms  the 
observations  of  the  New  York  State 
and  other  stations  that  some  varieties 
may  contribute  an  unusually  high  pro¬ 
portion  of  valuable  seedlings.  The 
Illinois  station  has  found  that  anthrac- 
nose  resistance  in  the  black  raspberry 
is  transmitted  in  a  high  degree  by 
certain  varieties. 

Studies  at  the  California  station 
upon  the  inheritance  of  fiower  types 
in  Cucumis  and  Citrullus  led  to  the 
conclusion  that  perfect  fiowers  are  the 
primitive  type  from  which  the  pistil¬ 
late  forms  have  arisen  by  dominant 
gene  mutation.  The  fiower  type  was 
remarkably  constant  in  the  musk- 
melon,  watermelon,  and  cucumber.  Of 
hundreds  of  watermelon  and  cucumber 
fiowers  examined,  no  instance  was 
noted  of  perfect  fiowers  on  monoecious 
varieties.  That  the  proportion  of 
staininate  to  pistillate  flowers  in  the 
cucumber  is  largely  a  genetic  charac¬ 
teristic  was  indicated  in  studies  at  the 
Massachusetts  station.  However,  mo¬ 
difications  in  the  duration  of  light  or 


the  removal  of  pistillate  blooms  at 
anthesis  affected  the  ratio  and  led  to 
the  hypothesis  that  sex  is  determined 
by  some  genetic-factor  mechanism 
which  controls  the  metabolism  in  the 
plant  rather  than  by  the  actual  sex 
expression. 

Arsenical -residue  problem. — Several  of 
the  stations,  notably  those  of  Oregon, 
Washington,  Colorado,  and  New  Jer¬ 
sey,  have  rendered  highly  effective 
service  in  helping  to  solve  the  arseni¬ 
cal-residue  problem.  The  goal  is  not 
yet  reached,  but  sufficient  progress  was 
made  to  allow  the  growers  to  market 
their  apples  and  pears  safely  within 
the  prescribed  international  tolerance 
of  0.01  of  a  grain  of  arsenic  as  arseni- 
ous  trioxide  per  pound  of  fruit.  The 
most  successful  method  of  treatment 
worked  out  by  stations  and  the  United 
States  Department  of  Agriculture  con¬ 
sists  simply  in  spraying  or  washing 
the  fruits  with  dilute  hydrochloric 
acid,  followed  immediately  by  a  simi¬ 
lar  treatment  with  clear  water. 

Many  interesting  side  lights  devel¬ 
oped  in  the  course  of  the  investiga¬ 
tions.  At  the  Oregon  station  it  was 
found  that  the  natural  wax  forming  on 
the  surface  of  ripening  fruits  rendered 
cleaning  difficult.  This  led  to  the  rec¬ 
ommendation  for  prompt  harvesting 
and  early  treatment.  Combined  lead- 
arsenate  and  oil  sprays  were  removed 
with  difficulty,  and  the  addition  of 
spreaders  not  containing  lime  increased 
the  task  of  removing  the  residues. 
Warming  the  acid  solution  to  from  90° 
to  95°  F.  increased  the  effectiveness  of 
the  treatment.  Apples  with  open  cores 
could  not  be  submerged  to  any  con¬ 
siderable  depth  without  serious  injury, 
and  since  open  cores  were  found  in 
most  varieties,  the  superiority  of  the 
spraying  or  sluicing  method  of  treat¬ 
ment  was  established  for  the  apple. 
The  addition  of  lime  to  the  rinse  water 
proved  beneficial  in  counteracting 
acidity. 

Vegetable  research. — ^There  has  been  a 
very  gratifying  improvement,  both 
qualitative  and  quantitative,  in  re¬ 
search  with  vegetable  crops  in  recent 
years.  Over  one-fourth  of  the  papers 
presented  at  the  1928  annual  meeting 
of  the  American  Society  for  Horticul¬ 
tural  Science  dealt  directly  with  vege¬ 
tables,  many  in  a  fundamental  way. 

Breeding  both  by  hybridization  and 
by  pure-line  selection  has  been  produc¬ 
tive  of  valuable  results  in  vegetable 
culture.  New  tomatoes  and  cabbages 
from  the  Pennsylvania  station,  new 
spinach  varieties  from  the  Virginia 
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Trucirstation,  sweet  corn  and  tomatoes 
from  the  North  Dakota  station,  and 
squashes  from  the  Minnesota  station 
have  found  definite  places  in  the  com¬ 
mercial  industry.  The  California  and 
Massachusetts  stations  have  demon¬ 
strated  the  greater  productivity  of 
male  than  of  female  asparagus  plants. 
The  California  station  found  that  let¬ 
tuce  seed  could  be  germinated  in  soils 
warmer  than  the  optimum  tempera¬ 
ture  by  preexposure  of  the  seeds  on 
the  surface  of  ice. 

The  Michigan  station  showed  that 
the  hardening  of  the  tomato  as  a  pre¬ 
planting  treatment  is  deleterious,  since 
the  hardened  tissues  did  not  resume 
normal  development,  the  resulting 
plant  being  in  effect  a  combination  of 
a  hardened  and  unhardened  individual. 
The  fruit  of  the  hardened  portion  was 
inferior  in  shape  and  size.  Hardened 
tomato  plants  showed  a  higher  per¬ 
centage  of  colloidally  held  water  than 
did  unhardened  plants,  but  there  was 
little  or  no  difference  in  the  killing 
temperatures. 

Because  of  the  importance  of  vege¬ 
tables  as  food  and  because  of  their  rel¬ 
atively  short  life  history,  it  is  certain 
that  profitable  research  with  vegeta¬ 
ble  crops  will  develop  rapidly  in  the 
near  future  and  may  be  expected  to 
take  into  account  the  effect  of  coordi¬ 
nations  of  growth  on  the  nutritive 
properties  of  such  products  as  well  as 
on  their  other  qualities. 

Experimental  metiiods.- — Coincident  with 
general  progress  in  horticultural  re¬ 
search  there  has  been  a  consistent  im¬ 
provement  in  the  planning  and  conduct 
of  investigations.  Records  taken  by 
the  California  station  in  a  citrus 
orchard  prior  to  the  actual  beginning 
of  the  differential  fertilizer  treatments 
have  shown  significant  differences  be¬ 
tween  plats  and  between  individual 
trees,  despite  unusual  care  exerted  in 
the  selection  of  a  uniform  site  and  in 
the  laying  out  of  the  experimental 
areas.  These  data  taken  over  alO-year 
period  support  the  results  obtained 
some  years  ago  by  the  New  York  State 
station  on  a  similar  project  with 
grapes  and  emphasize  the  need  of  ut¬ 
most  care  in  the  planning  and  conduct 
of  plat  experiments.  Assumptions  of 
natural  uniformity  evidently  are  not 
justified. 

Diversity  found  by  the  Indiana  sta¬ 
tion  in  the  results  of  analyses  of  sam¬ 
ples  taken  from  individual  apple  trees 
receiving  identical  cultural  treatment 
led  to  a  warning  of  the  danger  of 


drawing  conclusions  from  limited  ma¬ 
terial.  A  composite  sample  from  at 
least  12  trees  was  required  to  show 
accurately  the  average  composition  of 
a  group  of  300  apple  trees.  That  uni¬ 
formity  is  needed  in  the  preparation 
of  samples  for  analysis  was  shown  in 
studies  at  the  Massachusetts  station, 
where  significant  differences  were  ob¬ 
tained  in  the  chemical  study  of  dor¬ 
mant  blackberry  canes  simply  as  a 
result  of  changes  in  the  procedure  of 
preparing  samples  for  analysis. 

Means  of  reducing  variable  factors 
have  continued  to  occupy  the  horti¬ 
cultural  investigator.  As  concrete  evi¬ 
dence  of  this  there  are  the  carefully 
constructed  low-temperature  rooms  at 
the  university  farm,  California,  and 
at  the  University  of  Minnesota  whicli 
enable  the  maintenance  of  practically 
constant  temperatures  and  humidities. 

J.  W.  Wellington. 

ECONOMIC  ENTOMOLOGY 

Research  activities  at  the  experi¬ 
ment  stations  relating  to  economic  in¬ 
sects  have  continued  to  add  much 
information  of  significance.  Intensive 
studies  of  the  life  histories  and 
bionomics  of  insect  pests,  both  old  and 
new.  have  been  especially  valuable  in 
leading  to  the  detection  of  their  most 
vulnerable  habits  or  stages.  Particu¬ 
lar  attention  has  been  paid  to  control 
with  insecticides,  the  use  of  old  forms 
in  new  combinations,  and  improved 
methods  of  application.  The  ento¬ 
mologist  has  found  it  necessary  to 
adapt  his  activities  to  current  condi¬ 
tions  :  it  often  happens  that  the  insect 
under  study  becomes  greatly  reduced 
in  numbers  or  disappears  for  a  time 
while  others  become  of  major  im¬ 
portance,  and  hence  the  work  may  be 
suspended  or  shifted  from  one  insect 
to  another. 

The  practical  application  of  exact 
knowledge  of  the  codling  moth,  gained 
through  the  investigation  by  the  New 
Jersey  stations  of  the  factors  influenc¬ 
ing  its  development,  is  strikingly 
illustrated  in  the  control  obtained  in 
the  Glassboro  district  of  New  Jersey. 
In  1925,  when  organized  efforts  were 
first  made  to  control  the  pest  in  that 
district,  only  50  per  cent  of  the  total 
frnit  was  free  from  codling-moth  in¬ 
jury  and  fruit  growing  returned  little 
profit.  The  next  year,  working  under 
the  supervision  of  the  New  Jersey  sta¬ 
tions,  the  growers  obtained  68.8  per 
cent  of  the  fruit  free  from  such  injury. 
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and  ill  1927  81.1  per  cent.  In  this 
control  of  the  pest,  timing,  composi¬ 
tion.  and  methods  of  applying  insec¬ 
ticide  materials  were  dominant 
factors. 

The  codling  moth  is  highly  variable 
in  its  development,  the  Virginia  sta¬ 
tion  found,  its  development  being  ac¬ 
celerated  or  delayed  by  extremes  of 
high  or  low  temperature.  It  was  im¬ 
possible  to  make  correct  recommenda¬ 
tions  for  orchard  treatment  without 
occasional  observations  of  the  develop¬ 
ment  of  the  insect.  The  studies  at  the 
IVew  Jersey  stations  on  the  relation  of 
•effective  day  degrees  of  temperature 
to  emergence  of  the  larvae  conducted 
in  six  different  years,  have  shown  the 
average  number  of  such  degrees  at  the 
beginning  of  the  first  summer  genera¬ 
tion  to  be  1,339.9.  In  a  comparison  of 
codling-moth  larvae  obtained  from  the 
Grand  Valley  of  Colorado,  where  a 
form  highly  resistant  to  insecticides 
has  developed,  with  the  form  occur¬ 
ring  in  Virginia,  the  Virginia  station 
found  that  the  Colorado  larvae  had  the 
greater  ability  to  enter  sprayed  apples. 
When  the  strains  were  crossed  the  first 
generation  of  each  cross  was  found  to 
be  less  resistant  to  arsenical  poisoning 
than  the  pure  strain  of  Colorado  larvae 
but  more  resistant  than  the  Virginia 
larvae. 

Investigations  of  the  green  citrus 
aphid  in  the  central  part  of  the  citras 
belt  and  on  its  extreme  northern  bor¬ 
der  by  the  Florida  station  have  shown 
that  severe  outbreaks  of  the  pest  prob¬ 
ably  always  will  be  confined  to  early 
spring,  and  especially  to  seasons  char¬ 
acterized  by  a  moist,  warm  winter  free 
from  destructive  freezes,  followed  by  a 
cold,  dry  spring  which  extends  the 
flush  of  growth  over  an  abnormally 
long  period. 

Larvae  of  the  oriental  fruit  moth 
were  found  by  the  New  Jersey  stations 
to  overwinter  in  any  kind  .of  waste 
material  in  and  around  orchards.  The 
majority  of  the  larvae  were  found  in 
peach  mummies,  but  proportionally 
there  were  as  many  in  other  protected 
locations. 

Grasshopper  studies  at  the  Montana 
station  have  shown  that  the  retarda¬ 
tion  of  development  of  the  eggs  by 
high  temperatures  in  midsummer  and 
the  acceleration  due  to  low  tempera¬ 
tures  in  the  spring  is  of  distinct  ad¬ 
vantage  to  the  species,  since  the 
nymphal  period  is  confined  thereby  to 
Ihe  spring  season  when  green,  succu¬ 
lent  food  is  always  available. 


1 

INSECTICIDES 

Research  with  insecticides,  now 
quite  generally  being  conducted  by  the 
entomologist  and  chemist  in  collabora¬ 
tion,  is  contributing  much  to  the  ad¬ 
vancement  of  the  control  of  insect 
pests  and  opportunity  in  this  field  is 
still  without  limit. 

Baits. — Continuing  work  with  sprays 
for  the  control  of  the  orientral  fruit 
moth,  the  Pennsylvania  station  found 
the  largest  catches  to  result  from  the 
use  of  the  molasses-water-sodium  ar- 
senite  baits,  where  1  part  of  molasses, 
10  parts  of  New  Orleans  molasses,  and 
5  grams  of  sodium  arsenite  were  used 
in  each  gallon  of  the  mixture.  This 
bait  was  found  to  be  effective  for  at 
least  16  weeks,  requiring  only  the  occa¬ 
sional  addition  of  water  to  compensate 
for  evaporation. 

Fish  oil,  the  Delaware  station  found, 
is  a  cheap  and  efficient  sticker  for  lead 
arsenate  in  the  early  sprays  used  to 
combat  the  grape  berry  and  codling 
moths.  According  to  results  of  the 
New  Jersey  stations,  colloidal  ferric 
oxide  can  be  used  advantageously  as 
a  sticker  and  possibly  as  an  efficient 
corrective  to  eliminate  arsenical  in¬ 
jury.  It  is  thought  that  the  high  ad¬ 
hesiveness  of  ferric  oxide  to  peach  and 
apple  foliage  may  offer  a  solution  to 
the  problem  of  sticker  and  dust  insec¬ 
ticides.  An  arsenical  spray  contain¬ 
ing  a  commercial  casein  emulsifier  as 
a  sticker  has  given  better  results  at 
the  New  York  State  station  than  the 
use  of  fish  oil. 

Fumigants. — During  efforts  to  control 
the  red  scale  which  has  become  re¬ 
sistant  to  hydrocyanic  acid  gas,  the 
California  station  found  that  when  a 
spray  is  followed  by  fumigation  a 
week  or  more  later,  satisfactory  re¬ 
sults  can  usually  be  obtained.  This 
method  was  found  to  be  more  satisfac¬ 
tory  than  two  fumigations  or  two 
sprays.  The  oil  absorbs  little  if  any 
of  the  hydrocyanic  acid  gas  and  acts 
as  a  protective  film,  with  the  result 
that  higher  doses  of  the  gas  can  be 
used.  Much  less  gas  escaped  through 
canvas  covers  when  generated  from 
the  dust  than  from  the  liquid.  The 
combination  of  liquid  hydrocyanic  acid 
gas  with  calcium  carbide  produced  a 
very  fine  powder  carrying  30  to  50  per 
cent  of  hydrocyanic  acid,  which  did 
not  injure  the  citrus  foliage. 

Dusts. — Dusting  plants  with  sodium 
fluosilicate  or  calcium  cyanide  was 
found  to  give  satisfactory  control  of 
the  Harlequin  cabbage  bug  at  the  New 
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Mexico  station.  The  use  of  paradi- 
chlorobenzene  against  the  giant  apple 
root  borer  at  the  rate  of  2  to  4  ounces 
per  tree  placed  5  or  6  inches  from  the 
bark  destroyed  an  average  of  50  per 
cent  of  the  borers.  In  comparative 
tests  by  the  California  station,  a  5  per 
cent  nicotine  dust  proved  to  be  the 
most  practical  means  of  controlling 
onion  thrips. 

Oils.  —  Oil  emulsions  containing 
either  40  per  cent  of  nicotine  or  0.5 
per  cent  of  crude  cresol  have  com¬ 
pletely  controlled  the  European  red 
mite  and  eggs  of  the  apple  aphids  at 
the  New  Jersey  stations,  without  dam¬ 
aging  the  host  plant.  Investigations 
have  demonstrated  quite  generally  the 
effectiveness  of  the  mineral  oils  and 
have  led  to  their  more  extensive  use. 

In  control  studies  with  the  peach 
cottony  scale,  the  New  York  State  sta¬ 
tion  found  that  undiluted  white  min¬ 
eral  oil  No.  11  was  the  only  material 
tested  that  killed  eggs  within  the 
ovisac.  White  mineral  oil  emulsions 
at  2  per  cent  strengths  proved  the 
most  effective  sprays  for  midsummer 
treatment  of  this  scale,  one  thorough 
application  at  the  end  of  the  egg¬ 
hatching  period  and  before  smutting 
of  the  fruits  was  evident  giving  com¬ 
mercial  control.  An  application  of  this 
oil  spray  when  the  buds  had  begun  to 
swell  during  early  spring  was  found  to 
be  the  most  satisfactory  control  meas¬ 
ure.  Experiments  extending  over  two 
years  at  the  same  station  indicated 
that  lubricating-oil  emulsions,  when 
carefully  prepared  and  properly  ap¬ 
plied,  are  a  supplementary  method  of 
combating  the  pear  psylla. 

The  Oregon  station  found  oil  emul¬ 
sions  to  give  from  10  to  12  per  cent 
better  control  of  San  Jose  scale  than 
did  lime  sulphur  in  years  with  unfa¬ 
vorable  weather  conditions.  Four  ap¬ 
plications  of  1  per  cent  white  oil  emul¬ 
sion  gave  a  reduction  of  98.9  per  cent 
in  the  number  of  European  red  mite 
eggs  on  peaches  in  New  Jersey.  In 
experiments  at  the  New  Mexico  station 
2  to  4  per  cent  red  engine  oil,  with  a 
commercial  casein  emulsifier,  gave  good 
results  against  the  San  Jose  scale,  was 
easily  applied,  and  cost  less  than  lime- 
sulphur. 

Sulphur. — Sulphur  dust  was  found  to 
be  superior  to  other  dusts  in  the  con¬ 
trol  of  the  cotton  flea  hopper  in  tests 
by  the  Texas  station.  Fall  application 
of  lime-sulphur  at  the  rate  of  1  part 
to  15  parts  of  water  or  stronger  was 
found  by  the  Oregon  station  to  be  ef¬ 


fective  against  the  blister  mite  on 
apples,  and  when  applied  in  the  spring 
to  be  more  effective  than  oil  sprays. 

Arsenicals.  —  Further  progress  was 
made  in  work  with  the  arsenical  insec¬ 
ticides.  In  the  control  of  the  Mormon 
cricket  the  Montana  station  found  that 
the  use  of  calcium  arsenite  at  the  rate 
of  1  pound  to  3  pounds  of  lime  gave  as 
good  results  as  did  the  use  of  sodium 
arsenite  and  with  a  saving  of  24  cents 
a  pound  for  material.  Calcium  arse¬ 
nate  was  found  by  the  Alabama  station 
to  control  etfectively  the  adults  of  the 
southern  corn  root  worm,  and  the  ap¬ 
plication  of  an  arsenate  spray  to  in¬ 
fested  pecans  at  the  Florida  station 
resulted  in  control  of  from  80  to  90 
per  cent  of  the  leaf  case-bearer.  Mag¬ 
nesium  arsenate  applied  by  the  New 
Mexico  station  at  the  rate  of  2  pounds 
to  100  gallons  of  water  or  as  a  dust 
controlled  the  Mexican  bean  beetle. 

Machinery. — The  airplane  as  a  means 
of  applying  insecticidal  dust  was  used 
more  extensively.  The  Texas  station 
found  this  method  of  applying  dust  to 
be  highly  successful  in  the  control  of 
the  cotton  boll  weevil.  The  Oregon 
station  devised  an  apparatus  for  use  in 
the  application  of  insecticides  by  air¬ 
plane  to  apple  orchards  and  alfalfa 
fields. 

Parasites. — Investigation  on  the  bio¬ 
logical  control  of  insect  pests  has  re¬ 
sulted  in  advances  of  considerable  pro¬ 
portions.  As  a  result  of  studies  at 
the  New  Jersey  stations,  47  hymenop- 
terous  and  dipterous  parasites  of  the 
oriental  fruit  moth  were  recorded. 
One  of  these,  first  reared  from  the 
strawberry-leaf  roller,  was  an  impor¬ 
tant  factor  in  reducing  the  annual  in¬ 
festation  in  the  Middle  Atlantic  States, 
since  an  average  of  30  per  cent  of  all 
the  oriental  fruit  moth  larvae  collected 
from  May  1  to  September  15  were 
found  to  be  parasitized  by  it. 

The  total  parasitism  of  the  oriental 
fruit  moth  by  the  six  species  of  larval 
parasites  established  in  11  counties  of 
Ohio  for  1927  was  found  by  the  Ohio 
station  to  reach  18.7  per  cent.  An 
ichneumonid  parasite.  Glupta  rufiscM- 
tellaris,  reared  for  the  first  time  in 
Connecticut  in  considerable  numbers, 
was  more  abundant  than  Macrocentrus 
ancijlivora,  hitherto  the  principal  par¬ 
asites  of  the  oriental  fruit  moth. 
Parasitism  was  found  to  be  a  very  im¬ 
portant  factor  in  suppressing  out¬ 
breaks  of  the  red-banded  leaf  roller  in 
Virginia,  9  of  its  19  known  parasites 
having  been  observed  in  the  State. 
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A  method  of  laboratory  production 
and  increase  of  the  TrichogTamma  egg 
parasite  of  the  sugarcane  borer  has 
been  devised  by  the  Louisiana  stations, 
and  colonization  of  the  parasites  is 
under  way. 

INSECT  TRANSMISSION  OF  PLANT 
DISEASES 

The  knowledge  of  the  role  of  insects 
in  the  transmission  of  plant  diseases, 
such  as  the  various  mosaics  and  leaf 
rolls,  has  advanced  rapidly  during  re¬ 
cent  years.  The  common  potato  leaf 
hopper,  Empoasca  falae  (Harr.),  was 
shown  by  the  Wisconsin  station  to  be 
responsible  for  an  affection  of  alfalfa 
known  as  “  alfalfa  yellows  ”  or  “  yel¬ 
low  top.”  Extensive  greenhouse  trials 
at  that  station  demonstrated  that  the 
green  peach  aphid  readily  transmits 
the  cucumber-mosaic  virus  between 
tobacco  and  certain  other  susceptible 
solanaceous  host  plants. 

Comparative  trials  under  identical 
conditions  have  given  no  evidence  of 
the  transmission  of  the  tobacco-mosaic 
virus  by  the  same  aphid  between  the 
same  host  species.  It  exhibits  a  defi¬ 
nite  selectivity  in  virus  transmission ; 
colonies  reared  upon  tobacco  plants, 
infected  with  both  cucumber  and  to¬ 
bacco  mosaic,  transmit  only  the  cu¬ 
cumber-mosaic  virus  from  the  combina¬ 
tion,  although  the  tobacco-mosaic 
virus  is  present  in  the  leaves  upon 
which  the  aphids  have  fed. 

An  important  discovery  made  by  the 
California  station  of  the  connection  be¬ 
tween  caprification  of  the  Smyrna  fig 
and  the  spread  of  the  rotting  or  endo- 
sepsis  of  the  fruit  has  furnished  the 
basis  for  a  practical  method  of  control 
of  this  disease,  which  threatened  the 
fig  industry  of  the  State.  To  follow 
the  cycle  it  is  to  be  remembered  that 
fertilization  of  the  Smyrna  fig  with 
pollen  from  the  nonedible  caprifig  is 
essential  to  the  production  of  fruit. 
This  is  brought  about  by  the  Blasto- 
phaga  or  fig  Vvasp,  which  spends  its 
early  stages  in  the  caprifig.  Tliere 
are  three  crops  of  the  latter,  one  of 
which,  the  mamme  or  overwintering 
crop,  ordinarily  contains  no  pollen, 
and  another,  the  profici,  which  bears 
an  abundance  of  gall  fiowers  and  pol¬ 
len  and  is  available  at  the  time  when 
a  brood  of  the  Blastophaga  are  ma¬ 
ture  and  the  Smyrna  fig  fiowers  are 
receptive. 

Following  the  discovery  that  the  rot 
fungus  is  transmitted  by  the  Blasto¬ 
phaga,  the  California  station  devised 
a  plan  for  control  of  the  disease  by 


picking  off  all  of  the  winter  or  mamme 
crop,  cutting  them  open  and  dipping 
them  in  a  fungicide  to  kill  the  organ¬ 
ism  of  the  rot.  The  Blastophaga 
emerging  from  these  dipped  mamme 
figs  are  caught  in  test  tubes  and  dis¬ 
tributed  in  the  orchard  for  fertilizing 
the  spring  or  profici  crop,  which  is  the 
one  used  to  pollinize  the  Symrna  fig. 
The  picking  off  and  treatment  of  in¬ 
fected  winter  (mamme)  caprifigs  was 
required  by  State  and  county  authori¬ 
ties  in  1928,  providing  another  exam¬ 
ple  of  the  practical  application  of  re¬ 
search  in  solving  a  difilcult  pi'oblem. 

William  A.  Hooker. 

ANIMAL  BREEDING 

Substantial  progress  was  made  by 
the  experiment  stations  in  the  study 
of  genetic  principles  and  their  applica¬ 
tion  in  animal  breeding.  More  refined 
and  effective  methods  are  being  de¬ 
veloped,  and  breeding  practice  is  profit¬ 
ing  to  an  increasing  extent  from  the 
findings  of  research.  The  stations  are 
now  engaged  in  about  175  projects  in 
animal  breeding,  divided  about  equally 
between  investigations  which  might  be 
classed  as  strictly  genetic  and  in¬ 
quiries  which  are  less  fundamental  in 
character. 

The  many  efforts  made,  particularly 
in  recent  years,  to  induce  mutations  at 
will  or  at  a  greater  rate  than  they  nor¬ 
mally  occur  have  generally  given  nega¬ 
tive  results.  During  the  past  year, 
however,  X  rays  have  been  used  suc¬ 
cessfully  for  this  purpose,  and  several 
of  the  stations  are  preparing  to  test 
this  means  of  artificially  inducing  mu¬ 
tations  in  plants  and  animals  with  the 
hope  of  obtaining  results  of  practical 
as  well  as  scientific  value.  The  Uni¬ 
versity  of  California  has  installed  an 
X-ray  laboratory  for  investigations  of 
the  possibility  of  modifjdng  germinal 
and  somatic  tissue  in  plants  and  ani¬ 
mals.  This  laboratory  is  available  for 
cooperative  investigation  by  workers 
in  other  parts  of  the  country. 

The  Kansas  station  determined  the 
rate  of  crossing  over  between  barring, 
silvering,  rate  of  feathering,  and  shank 
color — all  sex-linked  characters — from 
which  the  relative  distances  in  the 
chromosome  between  the  location  of 
the  genes  responsible  for  each  of  these 
characteristics  may  be  estimated. 

Investigation  at  the  Iowa  station 
on  the  inheritance  of  plumage  color, 
made  by  crossing  White  Plymputh 
Rocks  with  Black  Langshans  and  Buff 
Orpingtons,  and  Black  Langshans  with 
Buff  Orpingtons,  gave  results  indicat- 
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ing  the  action  of  two  pairs  of  factors 
upon  buff  plumage,  the  appearance  of 
which  was  related  to  the  balance  be¬ 
tween  the  color  factor  G  and  the  fac¬ 
tor  for  the  extension  of  black,  E. 
When  both  G  and  E  were  heterozygous 
with  two  doses  of  the  buff  factors,  the 
color  was  buff,  but  w’hen  either  G  or 
E  was  homozygous  dominant  and  the 
other  heterozygous  the  color  was  black 
unless  three  or  more  doses  of  the  butf 
factors  were  present,  the  birds  then 
being  buff.  In  these  crosses  white 
skin  color  acted  as  a  simple  dominant 
to  yellow,  these  being  inherited  inde¬ 
pendently  of  the  factors  for  colored 
and  white  plumage.  This  explanation 
of  the  inheritance  of  these  colors  may 
enable  tlie  breeder  and  fancier  to  pro¬ 
duce  birds  of  the  desired  color,  and, 
further,  he  may  test  accurately  the 
purity  of  his  birds  for  these  charac¬ 
teristics. 

A  striking  case  of  hybrid  vigor  in 
poultry  was  reported  from  the  Kansas 
station  in  which  Jersey  Black  Giants 
were  crossed  with  Single  Comb  White 
Leghorns.  The  hybrids  surpassed  both 
pure  breeds  in  egg  production,  hatch- 
ability  of  the  eggs,  percentage  of 
chicks  surviving  to  3  weeks  of  age, 
and  in  rate  of  growth  to  12  weeks,  but 
they  were  intermediate  betvv^een  the 
two  breeds  in  growth  to  6  months  of 
age  and  in  shank  length. 

Concurrent  with  the  progress  made 
in  the  study  of  the  inheritance  of 
various  characters  in  practically  all 
classes  of  animals  and  the  perfecting 
of  methods  of  genetic  researcli,  the 
field  of  investigation  has  been  ex¬ 
tended  to  embrace  the  study  of  the  in¬ 
heritance  of  productive  capacity, 
quality  of  product,  fertility,  disease 
resistance,  conformation,  and  other 
characteristics  of  economic  importance, 
as  well  as  color  and  like  characters. 

Significant  findings  have  been  re¬ 
ported  in  regard  to  the  transmission 
of  efficiency  of  performance  and  the 
genetic  factors  involved.  The  Mis¬ 
souri  and  Illinois  stations,  in  particu¬ 
lar,  have  shown  that  the  ability  of  a 
female  to  transmit  her  capacity  for 
milk  production  to  her  offspring  may 
be  more  accurately  measured  by  the 
average  production  of  her  sisters  than 
by  lier  own  record.  From  a  careful 
statistical  study  the  Illinois  station 
has  estimated  that  the  records  of  at 
least  six  daughters  of  a  bull  shoukl  be 
available  before  the  bull  is  considered 
as  tested  for  use  as  a  proven  sire. 

According  to  the  general  results  of 
studies  in  progress  for  a  number  of 
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years  at  the  IMaine.  Wisconsin,  and 
Illinois  stations,  the  inheritance  of 
milk  and  fat  production  and  vaiiou'^ 
qualities  of  the  milk  through  cross 
breeding  is  not  simple,  but  each  is 
controlled  by  several  genetic  factors. 
Investigations  at  the  Wisconsin  and 
Missouri  stations  have  given  indica¬ 
tions  that  the  factors  for  high  pro¬ 
duction  are  mainly  dominant. 

Noteworthy  advances  have  been 
made  in  the  analysis  and  identifica¬ 
tion  of  factors  responsible  for  various 
characteristics  in  poultry,  such  as 
color  pattern,  characteristics  of  the 
plumage,  morphological  characteristics, 
egg  production,  broodiness,  comb  char¬ 
acters,  and  many  others.  Although 
practical  application  has  been  made  of 
known  sex-linked  characteristics  in  the 
identification  of  the  sex  of  the  chicks 
from  certain  crosses  at  hatching,  no 
cases  of  autosomal  linkage  were  known 
until  the  Connecticut  Storrs  station 
found  several  cases-  of  linkage  of  this 
kind  in  crossing  fowls  of  the  silky 
type  with  Leghorns. 

George  Haixes. 

ANIMAL  NUTRITION 

In  the  solution  of  the  problems  of 
animal  nutrition  during  recent  years 
the  experiment  stations  have  made  dis¬ 
tinct  advances  along  lines  having  a 
direct  interest  for  the  practical  stock¬ 
man  as  well  as  in  the  more  primaiu' 
scientific  groundwork.  The  nearly  189 
projects  in  progress  at  the  experiment 
stations  in  this  field  of  inquiry  deal 
with  the  energy,  protein,  vitamin,  and 
mineral  requirements  for  growth  and 
reproduction,  and  the  influence  of  solar 
and  other  radiation  upon  nutrition. 

The  behavior  of  animals  during  fast, 
on  varying  planes  of  nutrition,  and  the 
symptoms  manifested  on  subnormal 
rations,  in  experiments  under  con¬ 
trolled  conditions,  have  given  new  in¬ 
sight  into  the  reasons  for  conditions 
of  animals  long  known  but  hitherto 
unexplained.  The  Pennsylvania  sta¬ 
tion  found  that  following  any  change 
of  position  of  fasting  cattle  approxi¬ 
mately  one  hour  was  required  before 
the  carbon  dioxide  in  the  outconiing 
air  of  the  calorimeter  became  constant. 
A  steer  weighing  approximately  470 
kilograms  produced  10.8  liters  more 
carbon  dioxide  per  hour  while  standing 
than  while  lying.  The  increase  in  heat 
production  of  the  standing  position 
over  the  lying  position  amounted  to 
15.1  calories  per  100  kilograms  of  body 
weight  per  hour. 
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Cutting  off  the  food  supply  wa,s 
found  by  the  New  Hampshire  station 
to  turn  the  demand  for  energy  upon 
the  organism  itself,  resulting  in  pro¬ 
found  changes  in  the  adaptation  of  the 
vital  activities  to  the  modified  condi¬ 
tions.  Steers  were  carried  for  three 
or  four  months  on  extremely  low  ra¬ 
tions  without  affecting  their  health  or 
ability  to  reach  market  condition  with 
subsequent  liberal  feeding,  showing 
that  cattle  have  the  ability  to  slow 
down  or  accelerate  their  vital  activi¬ 
ties  in  accordance  with  the  available 
food  supply.  The  food  residues  in  the 
intestinal  tract  at  times  amounted  to 
as  much  as  one-fifth  of  the  body  weight 
of  the  animal  and  was  assumed  to  be 
a  source  of  energy.  Respiration 
studies  shovv'ed  that  the  nitrogen  losses 
are  from  the  body  proteins  and  that 
body  fat  supplies  most  of  the  energy 
for  the  body  processes  during  fast. 
The  so-called  “hunger  feeling”  was 
found  to  be  a  temporary  condition  due 
to  contraction  of  the  alimentary 
tract,  and  after  the  second  day  no  par¬ 
ticular  irritation  or  craving  for  food 
was  manifested. 

The  Kansas  station  found  that  the 
lack  of  vitamin  A  in  the  diet  of  pigs 
causes  a  degeneration  of  the  nervous 
system,  characterized  in  advanced 
stages  by  impaired  vision,  extreme  in¬ 
coordination,  and  spasms.  Histological 
examination  of  the  nerves  showed  defi¬ 
nite  degeneration  of  some  bundles  in 
portions  of  the  spinal  cord,  optic, 
sciatic,  and  femoral  nerves.  Eye  le¬ 
sions  were  present  in  extreme  avitami¬ 
nosis  A,  but  were  of  minor  importance. 
Avitaminosis  A  brought  about  irregu¬ 
larity  in  the  oestrous  cycle  of  gilts, 
the  periods  of  heat  occurring  more  fre¬ 
quently  and  being  of  longer  duration 
than  normal.  Conception  prior  to  the 
onset  of  the  nervous  symptoms  was 
followed  either  by  abortion  or  dead 
pigs  at  farrowing  time.  Vitamin  C 
was  not  found  to  be  essential  for 
growth  and  reproduction  of  swine. 

In  the  studies  at  the  Iowa  station 
fall  pigs  irradiated  for  10  minutes 
daily  with  ultra-violet  light  grew  rap¬ 
idly.  and  the  light  reduced  the  amount 
of  feed  required  per  unit  of  gain. 
However,  the  cost  of  irradiation  offset 
the  advantage  of  saving  in  feed.  Cod- 
liver  meal  cost  more  than  it  was  worth 
nutritionally  and  during  the  early 
stages  of  feeding  had  a  rather  marked 
laxative  effect  upon  the  pigs,  which, 
however,  did  not  interfere  with  the 
pig’s  ability  to  gain.  Steam-rendered 
cod-liver  oil  was  markedly  superior  to 


sun-tried  oil  in  rate  and  economy  of 
gain. 

The  average  coefllcients  of  digestibil¬ 
ity  of  the  proteins,  corrected  for  meta¬ 
bolic  nitrogen,  as  determined  with  hogs 
at  the  Illinois  station,  was  85  for  corn, 
76  for  tankage,  and  82  for  the  mixture 
of  the  two.  The  average  biological 
values  for  the  proteins  were  corn  54, 
for  tankage  42,  and  for  the  mixture  61. 
This  study  showed  that  while  the 
crude  protein  of  tankage  had  a  low 
nutritive  value,  when  combined  with 
corn  protein  it  had  a  marked  supple¬ 
mentary  value,  and  the  mixed  proteins 
had  a  slightly  higher  biological  value 
than  that  of  corn  alone. 

The  exposure  of  chicks  to  sunlight 
filtered  through  glass  substitutes  was 
found  to  be  effective  by  both  the  Ohio 
and  New  Jersey  stations  in  preventing 
leg  weakness.  At  the  Ohio  station 
such  exposure  increased  the  ash  con¬ 
tent  10  per  cent  over  chicks  not  ex¬ 
posed.  At  the  New  Jersey  stations 
winter  sunlight  radiated  through  glass 
substitutes  was  more  effective  in  pre¬ 
venting  leg  weakness  than  exposure  to 
the  rays  of  a  quartz  mercury  lamp. 

The  value  <>f  different  feeds  contain¬ 
ing  the  antirachitic  factor  has  been 
studied  at  the  Wisconsin,  Ohio,  and 
New  Hampshire  stations.  Cod-liver 
meals  were  found  to  vary  in  their  anti¬ 
rachitic  properties  and  the  variations 
were  not  proportional  to  the  residual 
fat  content.  The  meals  contained 
enough  vitamin  D  tO'  ijromote  good  cal¬ 
cification  even  when  fed  at  a  level  of 
1  per  cent,  but  not  enough  vitamin  A 
to  protect  against  rickets  even  when 
fed  at  a  10  per  cent  level,  although  at 
this  rate  it  retarded  the  onset  of  the 
rachitic  symptoms.  Fish  meal  con¬ 
tained  enough  vitamin  D  to  prevent 
rickets  for  at  least  eight  weeks. 

At  the  Kansas  station  2  per  cent 
irradiated  cottonseed  oil  had  little  if 
any  effect  in  preventing  rickets.  Chicks 
exposed  to  sunlight  filtered  through 
ordinary  window  glass  also  developed 
rickets.  Long  exposure  to  the  light  of 
a  mercury  arc  glass  tube  lamp  which 
has  no  wave  lengths  shorter  than  300;^ 
prevented  rickets. 

For  dairy  cows  on  pasture  the  Ohio 
station  found  that  a  low-protein  grain 
supplement  was  more  economical  than 
a  high-protein  ration,  due  to  its  lower 
cost  and  the  failure  of  the  high-protein 
ration  to  increase  production.  The 
gains  of  calves  receiving  milk  from  the 
high  and  low  protein  groups  were  ap¬ 
proximately  the  same.  The  calves  in 
the  latter  group  tended  to  lag  in 
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growth  before  the  feeding  of  hay  and 
grain  started,  but  after  that  time  no 
ilitferences  in  growth  were  noted. 

The  milk  from  three  cows  that  had 
been  fed  for  more  than  two  years  at 
the  Pennsylvania  station  on  rations 
deficient  in  vitamin  B  was  fed  to  rats 
on  a  vitamin  B  deficient  ration.  When 
the  daily  allowance  was  12  cubic  centi¬ 
meters  or  more  per  rat,  no  pathological 
symptoms  developed.  It  was  evident 
that  the  vitamin  B  content  of  the  milk 
is  not  dependent  upon  the  presence  of 
the  vitamin  in  the  ration,  and  it  ap¬ 
peared  that  cows  and  possibly  all 
ruminants  possess  the  power  to  sjmthe- 
size  vitamin  B. 

Cows  at  the  Ohio  station  were  fed 
either  2  ounces  of  dulse  (a  seaweed), 
0.5  grain  of  calcium  iodide,  or  0.5  grain 
of  potassium  iodide  per  head  per  day. 
Previous  to  the  experiment  the  milk 
of  these  animals  had  Shown  no  trace 
of  iodine.  After  30  days  feeding  traces 
of  iodine  were  found  in  the  milk,  vary¬ 
ing  in  amount  from  1  part  in  100,000,- 
000  to  1  part  in  10,000,000.  As  far  as 
it  was  possible  to  determine,  the  source 
of  iodine  made  little  difference  in  the 
iodine  content  of  the  milk. 

Heney  W.  Marston. 

ANIMAL  PRODUCTION 

Recent  experimental  activities  in 
animal  production  have  taken  a  de¬ 
cided  trend  toward  investigation  con¬ 
cerned  with  basic  principles  and  away 
from  simple  demonstrations.  The  em¬ 
pirical  finding  that  twm  materials  dif¬ 
fer  in  feeding  value  will  not  suflSce; 
inquiry  must  determine  the  causes  and 
effects  of  such  differences.  The  set¬ 
ting  up  of  experiments  under  better 
controlled  conditions  has  made  for  ac¬ 
curacy,  and  more  rigid  statistical  anal¬ 
ysis  of  the  data  obtained  has  strength¬ 
ened  the  conclusions  drawn. 

The  nearly  800  projects  in  animal 
production  now  in  progress  at  the  sta¬ 
tions  cover  a  wide  field,  ranging  from 
physiology  studies  to  observations  of 
habits  of  animals  and  to  the  effects  of 
environmental  conditions  upon  the 
ability  to  do  the  work  for  which  they 
are  best  suited.  Special  emphasis  is 
being  placed  on  the  development  of 
methods  for  making  production  more 
economical  in  order  to  meet  changing- 
conditions.  The  attainment  of  this  end 
has  necessitated  more  definite  informa¬ 
tion  for  all  classes  of  livestock  on 
habits,  physical  structure,  and  the 
ability  to  respond  to  varying  condi¬ 
tions. 


The  feeding  of  ruminants. — The  dynamic 
factors  involved  in  the  physiology  of 
the  ruminant  stomach  were  studied  at 
the  North  Dakota  station,  where  it 
was  found  that  during  the  eating 
period  cattle  only  partially  and  incom¬ 
pletely  masticated  both  forage  and 
grain,  such  that  approximately  50  per 
cent  of  the  kernels  of  shelled  corn 
reached  the  stomach  uncrushed.  The 
movements  of  the  rumen  and  reticulum 
are  characteristic  and  well  defined  for 
each  phase  of  activity.  The  motility 
of  the  peristaltic  waves  for  these  re¬ 
gions  are  slowest  during  rumination, 
increase  perceptibly  during  the  rest¬ 
ing  period,  and  are  markedly  acceler¬ 
ated  while  the  animal  is  eating. 

Rumination  was  found  to  depend 
upon  proper  stimuli,  the  nature  and 
quantity  of  food  present,  and  definite 
moisture  conditions.  Contrary  to  cer¬ 
tain  common  belief,  neither  the  eso¬ 
phageal  grooves,  special  contractions  of 
the  rumen,  nor  abdominal  muscles  take 
part  in  regurgitation.  The  ingesta  of 
the  rumen  and  reticulum  enter  the 
omasum  only  when  reduced  to  a  cer¬ 
tain  finely  ground  condition.  The  in¬ 
gestion  of  food  diminishes  the  power 
but  increases  the  frequency  of  the 
movements  of  the  omasum,  while  rumi¬ 
nation  decreases  the  frequency  but 
improves  the  regularity  of  these  move¬ 
ments.  The  ingesta  of  the  abomasum 
is  always  in  a  semiliquid  condition. 

Interesting  observations  of  the  ac¬ 
tivities  of  cattle,  sheep,  and  goats  while 
on  range  were  made  by  the  Texas  sta¬ 
tion,  which  found  that  of  the  total 
feeding  time  cattle  spent  33.3  per  cent, 
sheep  27.5  per  cent,  and  goats  7.1  per 
cent  in  grazing.  Cattle  spent  10  per 
cent,  sheep  13  per  cent,  and  goats  19 
per  cent  of  their  day  in  travel,  in 
which  time  they  covered  an  average  of 
3.3,  3.8,  and  6  miles,  respectively. 
Cattle  averaged  8  minutes  per  day  in 
licking  salt,  while  sheep  and  goats 
spent  less  than  3  minutes.  In  drinking 
water  cattle  averaged  2.4  minutes, 
sheep  1  minute,  and  goats  0.9  minute 
per  day.  It  also  was  observed  that 
cattle  spent  9  per  cent,  sheep  10  per 
cent,  and  goats  11  per  cent  of  the  day 
in  rumination  while  standing,  10,  11, 
and  8  per  cent,  respectively,  in  idling 
while  standing,  and  12.5  per  cent  of  the 
day  for  cattle  and  15  per  cent  for  sheep 
and  goats  was  spent  in  resting. 

Cows  that  were  strong  and  fat  at  the 
end  of  the  grazing  season  were  success¬ 
fully  wintered  on  straw  alone  at  the 
Montana  station,  provided  the  weather 
was  moderate  and  the  feeding  period 
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short.  Supplementing  the  straw  ration  | 
with  5  to  10  pounds  of  hay  prevented  | 
extreme  losses  in  weight  during  win-  ; 
ter.  One  pound  of  cottonseed  meal  : 
had  approximately  the  same  value  as  5  ! 
pounds  of  hay  in  supplementing  straw,  j 
but  1.5  pounds  of  oil  meal  per  day  was  | 
not  enough  to  bring  thin  cows  through 
a  hard  winter  in  good  condition.  Ma¬ 
ture  cows  and  yearlings  maintained 
their  weight  during  the  winter  on  40 
pounds  of  sunflower  silage  per  head  i 
daily  plus  free  access  to  straw.  I 

Sheep. — Tlie  difference  in  weight  be-  j 
tween  lambs  from  high-milking  ewes 
and  good-milking  ewes  was  found  by 
the  New  Hampshire  station  to  be  16 
per  cent,  between  high-milking  and 
fair-milking  ewes  38  per  cent,  and  be-  | 
tween  those  from  high-milking  and 
those  from  poor-milking  ewes  79  per 
cent.  The  fat  content  of  the  milk  was 
secondary  to  quantity  in  importance, 
lambs  making  corresponding  gains  on 
milk  varying  from  2  to  10  per  cent  in 
fat  content. 

Range  ewes  weighing  from  80  to  100 
pounds  at  the  Montana  station  pro¬ 
duced  lambs  averaging  21  pounds  less 
at  148  days  of  age  than  did  ewes  aver¬ 
aging  130  pounds  or  more.  The  lighter 
ewes  also  averaged  1.5  pounds  less 
wool.  The  percentage  of  twin  lambs 
raised  and  the  average  weight  of  the 
pairs  w^ere  higher  for  the  heavier  ewes. 

A  mineral  mixture  composed  of  ground 
limestone,  special  bone  meal,  salt,  and 
potassium  iodide  fed  to  ewes  at  the 
Ohio  station  had  no  apparent  effect 
upon  the  vigor,  condition,  mortality, 
birth  weight,  and  rate  of  gain  of 
iambs,  nor  upon  the  milking  qualities, 
mother  instinct,  and  fleece  weight  of 
tlie  ewe. 

Swine. — Pigs  fed  alfalfa  meal  pre¬ 
pared  by  artificial  drying  or  taidvage 
cooked  for  12  hours  to  destroy  the 
vitamin  A  made  satisfactory  gains  at 
the  New  .Jei'sey  station  whether  fed 
white  or  yellow  corn  in  addition.  The 
pigs  receiving  tankage  made  slightly 
more  efficient  use  of'  their  feed  than 
those  receiving  alfalfa  meal. 

The  Texas  station  demonstrated  that 
not  more  than  12  per  cent  of  cotton-  j 
seed  meal  should  be  included  in  the  I 
ration  of  57-pound  pigs  to  be  fed  for  | 
120  days.  Sows  fed  rations  contain-  ! 
ing  15  per  cent  of  cottonseed  meal  re¬ 
mained  in  good  health  and  produced 
as  many  pigs  as  sows  fed  tankage,  but 
the  pigs  from  the  former  sows  grew 
less  rapidly  than  those  from  the  latter 
sows.  Pigs  self-fed  a  ration  contain¬ 
ing  15  per  cent  of  cottonseed  meal  died 
from  poisoning. 


Brood  sows  fed  ear  corn,  corn-and- 
cob  meal,  shelled  corn,  or  ground  corn 
gained  practically  the  same  at  the 
Iowa  station,  and  the  rations  had  little 
or  no  effect  upon  the  weight  lost  at 
farrowing  time  or  upon  the  develop¬ 
ment  of  the  pigs  farrowed.  Ground 
coi'ii  was  not  economical  and  corn-and- 
cob  meal  was  no  more  satisfactory 
than  ear  corn  or  shelled  corn. 

Sows  fed  cocoa  meal  at  the  Ver¬ 
mont  station  developed  rough  hair 
coats,  and  at  farrowing  time  approxi¬ 
mately  25  per  cent  of  the  pigs  were 
born  dead.  Of  those  alive  at  birth  ail 
were  quite  weak,  and  few  lived  over  a 
few  Vveeks.  Sows  fattened  on  cocoa 
meal  gained  rather  slowly,  but  no  sig¬ 
nificant  differences  could  be  found  in 
the  dressing  percentage,  meat,  and 
flavor  of  the  chops  as  compared  to 
similar  animals  fattened  on  coim. 
Pigs  fed  cocoa  mieal  did  not  make  nor¬ 
mal  gains,  and  scours  and  general  un¬ 
thriftiness  were  common. 

Plulled  oats  fed  to  hogs  in  conjunc¬ 
tion  with  corn,  tankage,  alfalfa  meal, 
and  .minerals  at  the  Ohio  station 
lU’oved  equal  to  corn  in  feeding  value. 
In  a  palatibiiity  test  at  the  Illinois 
station  hogs  having  free  access  to 
finely  ground  oats  ate  nearly  twice 
as  much  oats  and  less  corn  and  pro¬ 
tein  supplement  and  the  rate  of  gain 
was  lower  than  when  coarsely  ground 
oats  v/ere  fed.  For  fattening  hogs,  oat 
kernels  v/ere  more  i)alatable  than 
cracked  or  shelled  corn,  and  hulled 
oats  vrere  nearly  as  palatable.  It 
seemed  that  the  whole  oats  must  be 
cheaper  than  corn,  pound  for  pound, 
before  they  can  be  fed  profitably  v/ith 
corn  in  the  ratio  of  1 :  4  to  fatten  hogs. 
Under  ordinary  conditions  it  pays  to 
grind  oats  rather  than  feed  them 
whole,  and  vdietlier  hulling  will  be 
more  profitable  than  grinding  depends 
upon  the  cost  of  the  two  operations. 

Pigs  fed  ground  oats  at  the  Minne- 
^ota  station  developed  large  middles 
and  were  rough  coated  and  lacking  in 
“  bloom.”  The  pigs  fed  oats  required 
87  per  cent  more  grain  and  102  per 
cent  more  protein  supplement  to  pro¬ 
duce  100  pounds  of  gain  than  those  ted 
barley.  The  Illinois  station  found  that 
oats  could  replace  one-half  the  corn  in 
the  ration  of  so\vs  without  any  appar¬ 
ent  effect  upon  the  number  per  litter, 
the  vigor  of  the  pigs  at  birth,  or  the 
capacity  of  the  sows  as  mothers.  More 
feed  v/as  required  v'hen  oats  were  fed 
to  keep  the  gains  up  to  the  standard  of 
the  corn-fed  sows. 

Early  breeding  and  tv/o  litters  a 
year  combined  with  restricted  feeding 
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retarded  the  growth  of  gilts  materiallj"  I 
at  the  Missouri  station  as  compared 
with  animals  generously  fed.  Farrow-  j 
ing  and  weaning  large  litters  caused 
sows  to  lose  from  40  to  79  pounds  in 
weight  during  the  suckling  period. 
Small  litters  caused  litle  change  in 
weight,  and  when  small  litters  were 
lost  after  farrowing  the  sows  soon 
gained  in  weight.  Losses  in  weight 
were  greatest  during  the  first  four 
weeks  after  farrowing.  Underfeeding 
the  first  month  after  breeding  caused 
sows  to  farrow  pigs  which  were  below 
the  average  in  size  both  at  birth  and 
at  weaning.  Early  breeding  of  succes¬ 
sive  generations  for  18  years  has  not 
affected  the  ability  of  the  later  sows  to 
wean  heavy  pigs  when  properly  fed. 

Poultry. — Day-old  chicks  at  the  Okla¬ 
homa  station  averaged  68  per  cent  of 
the  weight  of  the  eggs  from  which  they 
were  hatched.  While  a  definite  rela- 
taviiship  exists  between  the  weight  of 
the  egg  and  the  weight  of  the  day-old 
chick,  the  latter  weight  is  not  held  a 
reliable  index  of  the  weight  at  a  later 
date.  The  rate  of  grovrth  was  largely 
independent  of  size  at  hatching  and 
indirectly  independent  of  the  size  of 
egg,  environmental  conditions  exerting 
some  influence  on  growth.  The  Illi¬ 
nois  station  found  that  chicks  rela¬ 
tively  large  at  4  weeks  of  age  were 
also  relatively  large  at  8,  12,  and  IG 
weeks  of  age. 

The  egg  production  of  four  of  the 
principal  breeds  wnis  studied  over  a 
period  of  nine  years  by  the  Connecticut 
Storrs  station.  The  annual  average 
for  Wyandotte  pullets  was  159  eggs, 
for  Rhode  Island  Reds  153  eggs,  for 
Barred  Plymouth  Rocks  163  eggs,  and 
for  ‘White  Leghorns  158  eggs..  Egg 
production  gradually  increased  from 
Xovember  to  February,  with  a  high 
pe<ak  in  March,  April,  and  May,  fell  to 
Cl  lower  level  in  .July  and  August,  and 
suddenly  declined  in  September  and 
October,  the  molting  season.  There 
was  a  tendency  during  the  nine  years 
toward  an  increase  in  annual  produc¬ 
tion  and  also  an  increase  in  produc¬ 
tion  during  the  fall  and  winter,  wdth 
a  corresponding  decrease  during  the  ] 
spring  and  summer. 

Feeding  birds  to  induce  heavy  egg 
production  just  before  the  liatcbing 
season  had  no  detrimental  elfect  on 
the  fertility  or  hatchab'lity  of  the  eggs 
or  on  the  vigor  of  the  chicks  in  tests 
at  the  West  Virginia  station.  Eggs 
fertilized  by  mature  males  were  found 
liy  the  Massachusetts  station  to  h.ave 
a  higher  hatchability  than  eggs  fertil- 


j  ized  by  cockerels.  Yeariiiig  hens  pro¬ 
duced  fewer  eggs  with  a  high  hatch- 
ability  than  did  pullets.  No  definite 
relationship  was  found  between  the 
age  of  the  parents  and  fecundity. 

Rations  containing  20  and  32  per 
cent  of  cottonseed  meal  in  tests  at 
the  Texas  station  produced  eggs  which 
began  to  discolor  after  four  weeks  in 
storage.  An  all-mash  ration  contain¬ 
ing  9  or  12  per  cent  of  cottonseed  meal 
produced  eggs  with  a  similar  tendency, 
whereas  a  regular  ration  containing  9 
per  cent  and  an  all-mash  ration  con¬ 
taining  3  or  6  per  cent  of  cottonseed 
meal  produced  eggs  retaining  good 
color  for  28  weeks  of  storage.  Eggs 
were  not  discolored  as  a  result  of 
feeding  1  per  cent  of  crude  cottonseed 
oil.  At  the  New  Mexico  station  birds 
receiving  38  per  cent  of  cottonseed 
meal  in  the  ration  produced  eggs  with 
dark  spots  on  the  yolk  after  two 
months  of  such  feeding.  At  both  sta¬ 
tions  the  danger  of  discoloration  was 
lessened  by  feeding  fresh  succulent 
green  feed. 

Milk  production. — The  place  of  by¬ 
products  of  manufacture,  e.  g.,  cotton¬ 
seed  meal,  cocoa  meal,  and  linseed 
meal,  in  the  ration  of  dairy  cattle  has 
been  the  subject  of  considerable  in¬ 
vestigation.  The  nutritive  values  have 
been  determined  for  a  number  of  these 
materials,  and  further  inquiry  is  con¬ 
cerned  with  their  economical  use  in 
milk  production. 

Cocoa  meal,  derived  in  the  manufac¬ 
ture  of  cocoa  and  chocolate,  was  found 
by  the  Vermont  station  to  reduce  milk 
yield  11  per  cent  and  to  increase  the 
fat  test  and  the  butterfat  production 
20  and  6  per  cent,  respectively.  Cer¬ 
tain  of  the  constituents  of  cocoa  meal, 
namely,  cocoa  butter,  theobromine,  and 
caffeine,  were  incorporated  in  the  basal 
ration  of  the  experimental  cows.  The 
cocoa  fat  had  no  effect  upon  the  milk 
yield  but  increased  the  fat  test  5  per 
cent  and  the  butterfat  production  4 
per  cent.  The  milk  yield  of  cows  fed 
theobromine  was  reduced  8  per  cent, 
the  fat  test  increased  8  per  cent,  and 
the  butterfat  production  decreased  1 
1  per  cent.  Caffeine  feeding  produced 
no  significant  effects.  The  response  to 
feeding  cocoa  meal  and  theobromine 
was  immediate,  both  at  the  beginning 
and  at  the  end  of  periods  on  these 
feeds,  while  the  response  to  cocoa  fat 
was  more  gradual.  Differences  in  the 
flavor  of  the  milk  or  butter  that  could 
be  attributed  to  the  feeding  of  cocoa 
meal  were  iiot  apparent,  but  butter 
made  from  cream  obtained  during  the 
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feeding  of  cocoa  meal  had  a  firmer  1 
body  and  a  higher  melting  point  than 
ordinary  butter. 

A  ration  of  cottonseed  and  wheat 
bran  fed  to  cows  at  the  New  Mexico 
station  produced  somewhat  less  milk 
and  slightly  more  butterfat  than  a  ra¬ 
tion  of  corn,  wheat  bran,  and  cotton- 
sead  meal.  That  the  first  ration  was 
rather  unpalatable  was  shown  by  the 
difficulty  experienced  in  getting  the 
cows  to  consume  their  full  grain  ra¬ 
tion  when  changed  from  corn,  bran 
and  cottonseed  meal  to  cottonseed  and 
bran.  The  reverse  change  caused  no 
such  diflQculties,  and  there  was  less 
variation  in  the  weights  of  the  cows 
following  the  latter  change. 

Cows  receiving  linseed  meal  as  the 
protein  supplement  in  Minnesota  sta¬ 
tion  tests  avemged  149.7  pounds  of 
milk  and  5.75  pounds  of  butterfat  per 
100  pounds  of  digestible  nutrients  fed. 
When  ground  soybeans  replaced  the 
linseed  meal  in  the  ration  the  average 
production  was  145.7  pounds  of  milk 
and  5.86  pounds  of  butterfat.  The 
average  fat  test  while  the  cows  were 
receiving  linseed  meal  was  3.82  per 
cent,  and  while  they  were  receiving 
ground  soybeans  it  was  4.01  per  cent. 

That  the  quality  of  milk  depends  on 
environmental  factors  as  well  as  on 
feed  w’as  observed  by  the  Iowa  station, 
which  found  that  the  fat  percentage 
of  milk  varied  definitely  with  the  sea¬ 
sonal  changes,  being  highest  during 
the  first  half  of  the  winter,  gradually 
declining  to  the  last  half  of  the  sum¬ 
mer,  and  rising  rapidly  in  the  fall. 
The  butterfat  test  varied  inversely 
with  the  inside  and  outside  tempera¬ 
tures  of  the  barn,  and  there  were  in- 
dicafeibns  that' outside  temperature  was 
more  closely  correlated  with  fat  test 
than  was  inside  temperature.  Fat 
tests  tended  to  be  high  just  after 
freshening,  declined  for  two  or  three 
months,  and  then  rising  during  the 
rest  of  the  lactation  period. 

Withholding  feed  from  cows  for  a 
period  of  five  to  six  days  caused  a 
decided  reduction  in  the  milk  yield 
during  studies  by  the  Illinois  station, 
the  decrease  being  especially  rapid 
during  the  first  three  days.  As  the 
milk  yield  decreased  the  percentage  of 
all  the  components  of  milk,  except  lac¬ 
tose,  increased.  The  changes  were  not 
so  marked  when  feed  was  withheld 
early  in  lactation  as  when  they  were 
later  withheld  in  lactation. 

Henry  W.  Marston.  ! 


I  DAIRY  MANUFACTURE 

The  rapid  rise  in  the  consumption  of 
dairy  products  during  the  past  decade 
in  large  measure  has  been  responsible 
for  the  opening  to  investigators  of  a 
broad  field  practically  untouched  in 
many  phases.  Ice  cream  is  an  espe¬ 
cially  good  example.  Much  has  had  to 
be  learned  in  regard  to  the  causes  and 
control  of  conditions  which  arose  with 
the  increase  of  volume  of  product  and 
with  introduction  of  improved  machin¬ 
ery.  Methods  for  the  control  of  quality 
and  for  the  increase  in  quantity  of 
the  product  derived  from  the  raw  ma¬ 
terial,  developed  from  the  results  of 
investigations  by  the  station,  are  being- 
used  extensively  under  practical  condi¬ 
tions. 

The  120  projects  in  the  field  of  dairy 
manufacture  deal  with  such  problems 
as  the  cause  and  control  of  defects  in 
milk,  butter,  cheese,  and  ice  cream,  the 
making  of  better  and  more  attractive 
dairy  products,  and  the  development  of 
promising  new  methods  and  products. 

Ice  cream.  —  With  increase  in  the 
overrun  of  bulk  ice  cream,  in  Maryland 
station  studies,  came  decreases  in  the 
number  of  quarts  dipped  from  a  5- 
gallon  can  and  in  the  weight  per  quart. 
The  quantity  of  gelatin  present  had 
practically  no  effect  on  the  dipping 
losses.  A  fat  content  of  15  per  cent 
decreased  losses  slightly,  while  sugar 
and  milk  solids-not-fat  contents  of  18 
and  12  per  cent,  respectively,  caused 
greater  dipping  losses.  The  most  satis¬ 
factory  temperature  for  dipping  a 
standard  mix  was  8°  F.  or  lower,  when 
the  overrun  was  approximately  90  per 
cent.  Dipping  below  8°  gave  quarts 
weighing  less  than  quarts  dipped  at  9 
to  16°,  but  this  loss  was  offset  by  the 
fact  that  the  product  remained  firm  for 
a  longer  period. 

Increasing  the  milk  solids-not-fat 
in  an  ice-cream  mix  caused  an  increase 
in  the  apparent  viscosity  in  tests  at 
the  Michigan  station.  The  solids-not- 
fat  had  little  or  no  effect  upon  over¬ 
run  but  did  increase  the  specific  grav¬ 
ity  and  lower  the  freezing  point  of  tiie 
mix.  Ice  cream  having  10  per  cent 
of  milk  solids-not-fat  was  the  most 
desigable  product,  retaining  its  smooth¬ 
ness  of  texture  and  firmness  of  body 
even  after  periods  of  storage.  Both  6 
and  12  per  cent  gave  products  with 
certain  undesirable  qualities.  Increase 
in  fat  hastened  the  time  in  which  the 
maximum  quantity  of  air  is  whipped 
into  the  cream  and  raised  the  score  for 
!  flavor,  bodj^  and  texture,  but  de- 
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creased  overrnii.  Ice  cream  with  low 
fat  content  decreased  in  quality  dur¬ 
ing  storage. 

The  fat  and  serum  solid  content  had 
little  effect  upon  the  whipping  quality 
of  an  ice-cream  mix  at  the  Wisconsin 
station.  Sugar,  gelatin,  and  egg  solid 
usually  increased  the  whipping  time, 
and  homogenization  and  aging  for  24 
hours  produced  a  decided  improvement 
in  the  whipping  ability.  The  whipping 
ability  of  a  mix  seemed  to  limit  the 
stiffness  to  which  the  product  might 
be  frozen. 

Adding  gelatin  with  a  high  bacterial 
content  to  an  ice-cream  mix  after  pas¬ 
teurization  may  noticeably  increase 
the  plate  count  of  a  sample.  However, 
it  was  found  that  gelatin  when  pas¬ 
teurized  with  the  other  ingredients 
was  a  negligible  source  of  bacterial 
contamination.  Sugar  added  before 
homogenization  increased  the  viscosity 
to  a  greater  extent  than  when  added 
after  homogenization.  Fat  was  more 
highly  dispersed,  however,  when  sugar 
was  not  present  during  homogeniza¬ 
tion.  Adding  sugar  after  homogeniza¬ 
tion  increased  the  ease  of  obtaining 
overrun,  decreased  the  resistance  of 
ice  cream  to  melting  at  room  tempera¬ 
ture,  and  had  no  effect  upon  the  body 
or  texture  of  the  finished  product. 

Cheese. — Comparing  methods  of  pas¬ 
teurizing  milk  for  Cheddar-cheese 
making,  the  New  York  Cornell  station 
found  that  the  flash  method  destroyed 
98.31  per  cent  of  the  bacteria  present 
in  the  raw  milk,  the  flash-holder 
method  98.65  per  cent,  and  the  holder 
method  98.96  x)er  cent.  Milk  pas¬ 
teurized  by  the  holder  method  pro¬ 
duced  the  most  cheese  per  100  pounds. 
Cheese  made  from  pasteurized  milk 
scored  higher  than  that  made  from 
raw  milk,  and  cheese  from  the  flash- 
holder  method  made  the  greatest  in¬ 
crease  in  score.  Addition  of  calcium 
chloride  to  the  milk  increased  the  yield 
and  the  quantity  of  fat  incorporated 
in  the  Cheddar  cheese  and  so  stimu¬ 
lated  the  action  of  the  rennet  that  it 
was  necessary  to  reduce  the  quantity 
ordinarily  used  by  one-half.  Appar¬ 
ently  such  cheese  did  not  differ  in 
flavor  or  texture  from  cheese  made  by 
the  usual  method. 

Buttermilk. — Buttermilk  drinks,  to 
which  were  added  either  0.1  or  0,25 
per  cent  of  gelatin  at  the  Missouri 
station,  did  not  whey  off  during  the 
time  the  product  is  customarily  re¬ 
tained.  Larger  quantities  of  gelatin 
gave  a  product  which  developed  a  very 
firm  body  on  standing  and  a  slight 


yellowish  color.  Gelatin  had  no  ap¬ 
parent  effect  upon  the  flavor  or  aroma. 
Metallic  flavors,  produced  in  butter¬ 
milk  at  the  Iowa  station  when  Strep¬ 
tococcus  lactis  and  S',  citrovorus  or 
S.  paracitrovorus,  all  starter  organ¬ 
isms,  were  present,  developed  under 
the  proper  conditions  even  when  the 
buttermilk  was  in  glass  containers  and 
developed  more  readily  in  buttermilk 
than  in  any  other  dairy  product. 

Cream. — In  a  Study  of  physical  fac¬ 
tors  influencing  the  formation  and  fat 
content  of  gravity  cream,  the  New 
York  Cornell  station  found  that  indi¬ 
vidual  fat  globules  rose  so  slowly 
through  the  milk  plasma  that  they  re¬ 
quired  many  times  the  normal  cream¬ 
ing  time  to  reach  the  cream  layer. 
The  individual  globules  fuse  into 
clumps,  estimated  to  contain  slightly 
less  than  50  per  cent  of  fat  by  volume, 
which  rise  rapidly  enough  to  account 
for  normal  creaming  time.  The  obser¬ 
vation  that  the  fat  globules  pack  into 
clusters  and  the  clusters  into  the  cream 
layer  with  volumes  free  from  fat  be¬ 
tween  them  explained  the  low  fat  con¬ 
tent  of  gravity  cream.  Large,  irregu¬ 
lar  clusters  form  deep  layers,  while 
compact  and  especially  \veak  clusters 
form  shallow  cream  layers  with  a  high 
fat  content.  As  the  creaming  tempera¬ 
ture  increases  the  ligidity  of  the  clus¬ 
ters  lessens,  and  allows  closer  packing, 
thus  accounting  for  the  deeper  cream 
layers  obtained  at  low  temperatures. 

Feathering  of  cream,  according  to 
tests  at  the  Illinois  station,  appeared 
to  be  due  to  the  precipitation  of  cal¬ 
cium  casein  by  heat.  The  use  of  hard 
water,  which  usually  contains  calcium 
salts,  causes  a  disturbance  of  the  salt 
balance  and  results  in  feathering. 
This  was  confirmed  by  the  observation 
that  sodium  citrate  reduced  the  ten¬ 
dency  to  feathering  when  hard  water 
was  used.  Adding  calcium  chloride  in¬ 
creased  the  tendency.  The  fact  that 
just  after  freshening  and  toward  the 
end  of  lactation  cows  produce  milk 
high  in  minerals,  especially  calcium 
and  phosphorus,  and  containing  small¬ 
er  quantities  of  citric  acid  seemed  re¬ 
sponsible  for  seasonal  variations  in 
feathering. 

AVhipping  cream,  the  Missouri  .sta¬ 
tion  found,  should  contain  32  per  cent 
butterfat  and  should  be  aged  from  24 
to  48  hours  at  42°  F.  and  also  whipped 
at  42°.  Adding  from  4  to  6  per  cent 
solids-not-fat  to  cream  to  be  whipped 
increased  the  overrun,  shortened  the 
process,  and  improved  the  luster,  body, 
texture,  and  flavor  of  the  finished 
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product.  Homogenization  even  at  low 
temperatures  failed  to  increase  tlie 
overrun,  and  each  inci’ease  in  pressure 
lowered  the  overrun,  prolonged  the  re¬ 
quired  whipping,  and  resulted  in  a  less 
stable  product. 

Henry  W.  Marston. 

VETERINARY  MEDICINE 

Investigations  at  the  experiment  sta¬ 
tions  on  the  diseases  of  livestock  con¬ 
tinued  to  be  productive  of  significant 
information.  Particular  attention  was 
paid  to  pullorum  disease  of  the  fowl 
and  abortion  disease  of  cattle.  The 
increased  activity  in  research  in  avian 
pathology  was  notable. 

Infectious  abortion. — Further  advance¬ 
ment  in  the  elimination  of  infectious 
abortion  from  station  and  private 
herds  was  reported  by  a  number  of 
stations.  Herds  previously  operated  at 
a  loss,  according  to  the  Connecticut 
Storrs  station,  became  paying  invest¬ 
ments  through  the  elimination  of  in¬ 
fectious  abortion.  At  that  station  the 
milk  yield  of  a  nonreacting  herd  aver¬ 
aged  1,505  pounds  more  of  4  per  cent 
milk  per  cow  in  a  12-month  period 
than  a  previous  herd  which  had  con¬ 
tained  both  reacting  and  nonreacting 
cows. 

Abortion-infected  cows  were  found 
unprofitable  by  the  Oregon  station  be¬ 
cause  they  gave  less  milk,  had  more 
garget  and  more  breeding  trouble,  de¬ 
veloped  more  cases  of  chronic  inflam¬ 
mation  of  the  joints  and  lameness,  and 
produced  fewer  live  calves.  Infected 
animals  did  not  develop  an  immunity, 
and  the  disease  did  not  disappear. 
Eradication  from  the  station  herd  was 
accomplished  by  separating  the  reac¬ 
tors  from  the  nonreactors,  raising 
abortion-free  calves  to  replace  the  in¬ 
fected  animals,  cleaning  and  disinfect¬ 
ing  the  barn,  and  testing  frequently 
and  removing  all  new  reactors  before 
they  became  dangerous. 

The  freeing  of  a  badly  infected  herd 
in  about  two  years  through  the  appli¬ 
cation  of  suitable  methods  of  sanita¬ 
tion  and  quarantine  and  periodic  ap¬ 
plication  of  the  agglutination  test  was 
reported  by  the  Georgia  station.  This 
was  accomplished  in  spite  of  the  fact 
that  most  of  the  time  the  cattle  had 
been  kept  in  lots  adjacent  to  other 
lots  containing  badly  infected  cattle 
retained  for  other  studies.  The  elimi¬ 
nation  of  infectious  abortion  by  meth¬ 
ods  of  segregation  and  herd  manage¬ 
ment  worked  out  by  the  Washington 
station  continued  to  be  effective,  not 


a  single  case  of  infection  occurring  in 
nearly  four  years. 

The  Illinois  station  has  obtained 
further  proof  that  sanitation  and  test¬ 
ing  have  done  more  to  control  infec¬ 
tious  abortion  than  ail  the  other  pro¬ 
cedures  employed.  The  agglutination 
test  for  the  detection  of  Brucella  abor¬ 
tus  has  been  found  to  be  as  accurate  a 
means  for  diagnosing  infectious  abor¬ 
tion  as  the  tuberculin  test  is  for  tuber¬ 
culosis.  Approximately  90  per  cent  of 
all  cattle  abortion  coming  to  the  atten¬ 
tion  of  the  investigators  at  that  station 
was  said  to  be  traceable  to  B.  abortus. 

In  further  efforts  to  perfect  the 
agglutination  test,  the  Connecticut 
Storrs  station  found  that  by  using  a 
buffered  solution  in  the  preparation  of 
the  antigen  the  incubation  period  could 
be  shortened  from  48  to  12  hours.  A 
comparative  study  of  strains  of  the 
abortion  organism  of  porcine,  bovine, 
and  human  origin  and  B.  melitensis 
of  human  and  caprine  origin  showed 
that  true  bovine  strains  are  sharply 
marked  off  from  the  other  strains 
when  grown  in  glucose  cultures.  The 
Michigan  station  demonstrated  that 
the  antfgen  previously  recommended 
for  use  in  the  rapid  agglutination  test 
in  abortion  disease  is  too  sensitive,  and 
that  this  condition  can  be  modified  by 
increasing  the  concentration  of  the 
antigen.  Results  obtained  from  sev¬ 
eral  thousand  tests  indicated  that  its 
accuracy  and  specificity  are  equal  to 
any  other  method.  Reinfection  is  evi¬ 
dently  an  important  factor  in  second 
and  third  abortions,  the  Oregon  sta¬ 
tion’s  studies  of  economic  losses  indi¬ 
cating  an  average  decrease  in  produc¬ 
tion  of  from  20  to  25  per  cent  follow¬ 
ing  infection. 

In  its  immunity  studies  v/ith  in¬ 
fectious  abortion,  the  Washington  sta¬ 
tion  obtained  the  most  promising  re¬ 
sults  from  the  use  of  live  cultures  in¬ 
jected  subcutaneously  into  heifers  two 
months  before  they  were  bred,  al¬ 
though  this  method  of  immunization 
seemed  far  from  being  completely  sat¬ 
isfactory.  The  California  station  dem¬ 
onstrated  that  the  vaccination  of  cows 
with  a  living  virulent  culture  of  the 
abortion  organism  will  confer  resis¬ 
tance  to  this  form  of  abortion  for  at 
least  three  regular  gestation  periods, 
but  such  vaccination  may  cause  a  local¬ 
ization  of  the  infection  in  the  udder 
and  the  germs  may  be  discharged  in 
the  milk.  In  work  with  a  bacterin  for 
equine  abortion  at  the  Kentucky  sta¬ 
tion,  one  made  from  Bacterium  abortus 
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eqiu  was  administered  to  1,790  mares 
on  53  farms  and  was  found  to  protect 
them  from  the  disease. 

The  discovery  that  BruceUa  abortus, 
the  cause  of  infectious  abortion  in  cat¬ 
tle,  may  be  responsible  for  iindulant 
fever  in  man  has  resulted  in  an  ex¬ 
tensive  activity  in  this  field,  several 
stations  making-  important  contribu¬ 
tions.  The  porcine  strain  of  the  or¬ 
ganism,  which  at  times  occurs  in  the 
bovine,  has  been  found  the  most  path¬ 
ogenic  for  man.  According  to  the 
Michigan  station,  this  held  true  regard¬ 
less  of  the  source  of  isolation,  whether 
from  hog,  cow,  or  man. 

The  Connecticut  Storrs  station  found 
that  B.  abortus  of  bovine  origin  utilizes 
very  little  or  no  glucose,  while  B. 
abortus  of  porcine  and  of  human  origin 
and  B.  melitensis  consume  from  4  to  18 
per  cent  of  the  available  carbohydrates 
for  growth  energy.  This  difference  in 
sugar  metabolism  provided  a  means  of 
differentiating  the  bovine  rype  from  the 
human  and  porcine  and  from  B. 
melitensis  by  the  different  amounts  of 
the  various  nitrogen  fractions  present 
in  the  culture  medium  over  a  14-day 
incubation  period,  the  difference  being- 
apparent  only  in  the  glucose-containing 
media. 

Pallorunj  disease  of  fowls. — Contribu¬ 
tions  to  the  advancement  of  knowledge 
of  the  pathology,  diagnosis,  and  means 
of  control  of  bacillary  white  diarrhea, 
or  pullorum  disease  of  the  fowl,  came 
from  an  increasing  number  of  stations. 
Studies  at  the  Wisconsin  station 
showed  that  eggs  from  the  pullorum- 
infected  hens  do  not  hatch  nearly  as 
well  as  those  from  noninfected  hens, 
the  difference  in  hatching  in  favor  of 
noninfected  hens  being  7.2  per  cent. 

A  comparison  of  diagnostic  tests 
showed  the  agglutination  tests  to  be 
more  accurate  than  the  pullorin  test. 
The  first  report  on  the  pathogenic  ef¬ 
fect  of  this  organism  in  the  turkey 
was  published  by  the  Minnesota  sta¬ 
tion  which  found  it  to  cause  the  loss 
of  all  the  baby  poults  in  a  large  fioek. 
The  pathogenic  effect  of  Sainionella 
tmllorum  upon  the  rabbit  was  observed 
by  the  Nebraska  station,  which  re¬ 
corded  the  loss  of  some  125  rabbits 
that  had  been  fed  infertile  infected 
eggs  that  had  been  incubated  for  18 
days.  In  a  contribution  on  the  dif¬ 
ferentiation  of  S.  pullorum  and  related 
organisms,  the  Michigan  station  de¬ 
scribed  a  dextrin-lactose-agar  medium 
which  makes  possible  an  accurate  iden¬ 
tification  of  any  suspected  culture  in 
48  hours.  The  same  station  found 


that  brilliant  green,  when  added  to 
nutrient  agar,  allowed  unrestricted 
growth  of  B.  pullorum,  S.  galUnarum, 
and  all  other  members  of  the  para¬ 
typhoid  group,  and  had  a  selective  in¬ 
hibitory  effect  upon  Bad  his  coll. 

Additional  knowledge  of  the  pathol¬ 
ogy  of  the  disease  was  contributed  by 
the  Indiana  station  from  studies  over 
several  years,  which  led  to  the  con¬ 
clusion  that  the  disease  has  a  remark¬ 
ably  definite  pathology  and  can 
usually  be  diagnosed  by  the  gross 
lesions.  The  only  cases  in  .which 
lesions  of  this  disease  vrere  found  in 
the  absence  of  demonstrable  8.  pul¬ 
lorum  infection  were  those  in  which 
another  paratyphoid  organism  such  as 
8.  galUnarum  was  the  infecting  agent. 
Lesions  of  the  disease  of  chicks  were 
found  in  the  liver,  lungs,  heart,  ceca, 
and  gizzard.  It  was  pointed  out  that 
any  tj^ie  of  pneumonia  in  chicks 
strongly  suggests  white  diarrhea,  and 
that  gray  or  yellowish  nodules  in  the 
lungs  can  be  considered  pathognomonic 
of  the  disease.  Gray  nodules  in  the 
heart  wall  and  in  the  gizzard  were 
found  to  be  very  reliable  indications 
of  the  disease.  Lung  lesions  were 
reported  by  the  Indiana  station  to  be 
produced  by  dusting  chicks  with  sterile 
alfalfa  dust  that  had  been  infected 
artificially  with  8.  pullorum.  As  high 
as  from  30  to  85  per  cent  of  the  chicks 
from  infected  flocks  showed  lesions  of 
the  disease  in  the  lungs  at  autopsy. 

Diagnosis  of  pullorum  disease. — A  Ihrge 
number  of  stations  reported  progress 
in  studies  of  the  agglutination  and 
pullorin  tests  for  the  diagnosis  of  the 
disease.  Its  observations  led  the 
Colorado  station  to  suggest  that  the 
agglutination  test  be  applied  at  more 
frequent  intervals.  The  station  found 
that  while  the  test  is  not  100  per  cent 
accurate  it  is  the  most  promising  plan 
yet  advanced  for  eradicating  the 
disease.  In  the  cooperative  testing  of 
birds  for  ])acillary  white  diarrhea  by 
means  of  the  agglutination  test,  the 
Minnesota  station  found  that  the  effi¬ 
ciency  of  the  individual  laboratories 
for  detecting  infected  birds  was  rela¬ 
tively  high.  Most  of  the  discrepancies 
found  in  the  negative  and  suspicious 
zones  evi<lently  were  caused  by  the 
so-called  “  close  ”  reading,  in  which 
slight  clumping  or  a  p:irtial  agglutina¬ 
tion  in  one  or  more  dilutions  is  inter¬ 
preted  as  a  positive  reaction  by  some 
and  disregarded  by  others. 

The  Kansas  station  reported  that 
the  rapid  macroscopic  agglutination 
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test  is  as  efficient  in  detecting  reactive 
fowls  as  the  tube  methods,  and  can  re¬ 
place  them.  This  station  concluded 
that  the  pullorin  test  in  its  present 
stage  of  development  can  not  be  rec¬ 
ommended  to  replace  the  current  ag¬ 
glutination  methods  in  diagnosis. 
However,  there  appears  to  be  a  prom¬ 
ising  field  for  further  research  in  an 
attempt  to  reduce  the  cost  of  the  test. 

In  studies  of  the  agglutination  tests 
the  Michigan  station  found  that  an  an¬ 
tigen  containing  sodium  hydroxide  is 
superior  to  the  other  antigens  used 
since  it  gives  the  clearest  reactions, 
shows  no  tendency  to  produce  proag¬ 
glutinations,  and  almost  entirely  elim¬ 
inates  cloudy  reactions.  Formalinized 
antigen  produced  very  indefinite  reac¬ 
tions,  showed  marked  zone  phenomena 
or  proagglutinations,  and  seemed  de¬ 
cidedly  lacking  in  sensitiveness.  The 
rapid  test  promised  to  become  the 
most  practical  and  useful  test  em¬ 
ployed  in  the  control  of  the  disease. 

The  North  Carolina  station  ob¬ 
served  a  marked  difference  in  the  ag- 
glutinability  of  strains  of  the  bacillary 
white  diarrhea  organism  isolated  from 
various  sources.  In  the  strains  se¬ 
cured  from  chicks  dying  of  the  disease 
the  agglutinability  was  greater  than  in 
strains  secured  from  infected  chicks 
dead  in  the  shell  on  the  twenty-first 
day,  from  infected  eggs,  and  from 
lesions  in  adult  carrier  birds.  It  was 
concluded  that  strains  developed  for 
antigenic  purposes  should  be  selected 
relatively  according  to  this  grouping. 
There  appeared  to  be  a  tendency  to¬ 
ward  a  greater  concentration  of  anti¬ 
bodies  as  the  birds  mature  and  as  the 
infection  becomes  more  pronounced. 

The  elimination  of  inaccuracy  caused 
by  cloudy  reactions  was  considered  by 
several  stations.  The  Minnesota  sta¬ 
tion  found  birds  characterized  by  blood 
serum  which  remained  cloudy  for 
eight  months,  although  there  were  in- 
teiwals  when  the  cloudiness  was  not 
pronounced.  A  study  of  the  incidence 
of  cloudy  reactions  for  Salmonella 
pulJorum  infection  at  the  Arkansas 
station  showed  clearly  that  they  ap¬ 
pear  earlier  than  the  agglutination  re¬ 
actions.  Since  the  cloudy  reaction 
tended  to  persist,  a  selection  of  the 
time  of  reading  did  not  offer  a  means 
of  avoiding  the  interference  of  this 
nonspecific  precipitation.  During  in¬ 
vestigation  with  the  agglutination  test 
the  Massachusetts  and  Minnesota  sta- 
tions  found  that  bacterial  contamina¬ 
tion  by  rod-shaped  organisms  affected 
its  accuracy.  The  addition  of  boric 


acid  to  the  solution  in  tubes  in  which 
the  blood  was  drawn  was  found  by 
the  Minnesota  station  to  act  as  a  pre¬ 
servative,  and  its  us^  was  recom¬ 
mended. 

The  Connecticut  Storrs  station  ob¬ 
served  that  antigens  employed  in  the 
agglutination  test  in  which  formalin 
was  used  were  useless.  An  antigen 
containing  sodium  hydroxide  prevented 
the  formation  of  cloudy  precipitates 
and  checked  closely  with  the  ordinary 
carbolized  antigen.  It  appeared,  how¬ 
ever,  that  the  sodium  hydroxide  anti¬ 
gen  is  slightly  more  sensitive  than  any 
that  had  been  tried.  In  four  years’ 
studies  of  the  resistance  of  chicks  to 
the  pullorum  disease,  the  Illinois  sta¬ 
tion  found  the  existence  of  hereditary 
resistance  to  be  supported  by  consis¬ 
tent  difference  in  survival  between  se¬ 
lected  and  unselected  lines,  higher  sur¬ 
vival  among  inbred  than  among  non- 
inbred  fiocks,  and  consistent  perform- 
ance  of  individuals  during  successive 
years  on  the  basis  o^’  survival  of 
progeny. 

Other  diseases  of  cattle. — Investigation 
of  red  water  disease  of  cattle  known 
as  bacillary  hemoglobinuria,  conducted 
by  the  Nevada  station,  led  to  the  prei)- 
aration  of  a  vaccine,  now  available 
for  use,  for  the  prevention  of  serious 
losses  over  a  period  of  at  least  six 
months.  The  use  of  a  curative  serum 
prepared  at  the  station  resulted  in  re¬ 
coveries  averaging  about  75  per  cent 
as  compared  with  a  death  rate  of 
about  100  per  cent  of  those  not  treated. 
By  feeding  bone  meal  and  fine  salt 
mixtures,  the  Texas  station  found  that 
it  is  possible  to  practically  eliminate 
hone  chewing  on  the  range,  and  that 
when  bone  chewing  and  consumption 
of  putrid  carcass  material  are  elimi¬ 
nated  the  trouble  from  loin  disease 
disappears. 

A  method  devised  by  the  Wisconsin 
station  for  the  detection  of  the  human 
type  of  streptococci  in  milk  led  to  the 
differentiation  of  the  many  harmless 
bovine  types  that  are  common  in 
nearly  all  milk  samples.  This  station 
found  that  inherited  skin  defects  of 
calves  are  the  same  as  those  which 
occur  in  calves  in  the  Netherlands. 
This  condition,  found  in  herds  having 
certain  blood  lines,  was  designated  as 
epithelio-genesis  imperfecta  neonato¬ 
rum  bovis.  The  Montana  station 
found  that  there  is  a  great  variation 
in  the  virulence  for  sheep  of  both  cat¬ 
tle  and  sheep  strains  of  the  blackleg 
organism.  A  strain  of  the  organism 
that  has  become  avirulent  in  the  lab- 
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oratory  was  found  the  most  reliable 
agent  in  immunizing  sheep  against  the 
disease. 

Longer  disease  of  sheep. — The  “  lunger  ” 
disease  of  sheep  was  indicated  by  the 
Montana  station  as  probably  of  bac¬ 
terial  origin,  a  predisposing  cause  be¬ 
ing  an  irritation  of  the  respiratory 
tract  due  to  conditions  under  which 
sheep  are  managed.  Infectious  dysen¬ 
tery  of  very  young  lambs  was  discov¬ 
ered  by  the  same  station  to  be  caused 
by  Bacillus  welchii  and  apparently 
transmitted  by  the  mother’s  milk. 

Fowl  pox. — Contagious  epithelioma 
or  fowl  pox,  one  of  the  most  impor¬ 
tant  of  the  avian  diseases,  was  inves¬ 
tigated  by  a  number  of  stations.  The 
Massachusetts  station  demonstrated 
that  the  specific  antibody  concentra¬ 
tion  in  the  blood  serum  of  immune 
fowls  was  not  the  sole  protective  force 
against  the  disease,  a  cutaneous  im¬ 
munity  being  of  prime  importance. 
The  experiments  with  local  or  cutane¬ 
ous  vaccines  included  work  on»  their 
standardization,  and  a  tentative  stand¬ 
ard  was  adopted.  It  was  decided  that 
the  virus  to  be  used  should  have  an 
incubation  period  of  from  four  to  seven 
days,  and,  therefore,  must  be  less  than 
1  year  old.  The  vaccine  should  con¬ 
tain  200  milligrams  of  such  a  virus 
suspended  in  50  cubic  centimeters  of  a 
40'  per  cent  glycerol-physiological  saline 
solution,  and  the  product  should  be 
used  within  25  days  after  its  manu¬ 
facture. 

The  western  Washington  station  re- 
}>orted  satisfactory  results  from  the 
use  of  a  vaccine  consisting  of  pulver¬ 
ized  chicken-pox  scab  in  physiological 
saline  solution  with  0.5  per  cent  phe¬ 
nol.  and  glycerine,  applied  with  a  swab 
to  feather  follicles.  This  work  showed 
that  chickens  could  be  immunized 
against  subsequent  inoculation  with 
the  virus,  the  immunity  lasting  at 
least  two  years  and  probably  during 
The  life  of  the  birds.  The  application 
of  this  vaccine  to  4.000  White  Leghorn 
pullets  averaging  60  per  cent  egg  pro¬ 
duction  led  to  an  egg  reduction  of 
about  20  per  cent  and  a  mortality  of 
some  5  per  cent  with  a  return  to  nor¬ 
mal  at  the  end  of  a  3-week  period. 

The  immunity  obtained  by  the  sub- 
r-utaneous  injection  of  the  vaccine  per¬ 
fected  at  the  California  station  was 
found  to  last  as  long  as  275  days.  The 
immunizing  value  of  the  vaccine  was 
shown  to  depend  upon  and  to  vary  ac¬ 
cording  to  the  quantity  and  virulence 
‘■*f  the  virus  contained. 


Fowl  paralysis. — Studies  of  paralysis 
of  fowls,  a  disease  increasing  in  im¬ 
portance  in  recent  years,  indicated  that 
there  are  several  forms  due  to  as  many 
inciting  agents.  The  New  Hampshire 
station  concluded  that  coccidiosis  in 
most  instances  is  closely  associated 
with  paralysis  in  that  State.  The  sta¬ 
tion  found  evidence  of  immunity  de¬ 
velopment  against  coccidiosis  among 
birds  that  had  recovered  from  paraly¬ 
sis.  In  studies  of  several  enzootics  of 
tseniasis  due  to  Davainea  proglottina, 
a  species  not  exceeding  one-eighth  inch 
in  length  and  rather  uncommon  in  the 
United  States,  the  Kentucky  station 
found  that  the  birds  containing  large 
numbers  of  the  tapeworm  were  in 
flocks  in  which  range  paralysis  was 
reported  as  the  principal  trouble. 

The  Indiana  station  found  that  the 
virus  of  fowl  paralysis  is  transmitted 
through  the  egg,  although  the  disease 
is  not  produced  by  inoculation.  Sev¬ 
eral  chicks  hatched  from  eggs  laid  by 
the  infected  flock  developed  typical 
paralysis  before  they  were  2  months 
of  age. 

Avian  tuberculosis. — Considerable  ac¬ 
tivity  in  investigational  work  with 
avian  tuberculosis  and  its  occurrence 
in  swine  was  reported.  The  Illinois 
station  observed  that  an  important 
part  of  the  tuberculosis  of  swine  in 
that  State  is  of  the  avian  type,  and 
that  cattle  are  mildly  susceptible. 
Current  studies  at  the  Minnesota  sta¬ 
tion  showed  that  the  danger  of  trans¬ 
mission  of  avian  tuberculosis  through 
naturally  infected  eggs  is  of  little  prac¬ 
tical  consequence. 

Parasites  and  parasiticides. — The  vari¬ 
ous  intestinal  parasites  are  responsible 
for  much  of  the  loss  sustained  by 
poultrymen.  Feeding  experiments  with 
embryonated  eggs  of  the  cecal  wonn 
at  the  Oregon  station  led  to  the  pro¬ 
duction  of  mature  forms  in  30  days. 
The  cecal  abligation  operation  for  the 
prevention  of  blackhead  of  turkeys 
perfected  at  the  Missouri  station  con¬ 
tinued  to  give  good  results  and  to  show 
its  effectiveness  as  a  preventive  of  the 
disease  under  natural  conditions.  In 
further  studies  of  Man  son’s  eye  worm 
in  the  fowl,  which  is  transmitted 
through  feeding  on  the  cockroach,  the 
intermediate  host,  the  Florida  station 
found  that  the  larvae  in  passing 
through  the  crop  to  the  gizzard  are 
macerated  and  killed  by  the  muscular 
action  and  by  the  grit.  A  number  of 
common  birds  as  well  as  the  pigeon 
have  been  infested  through  feeding  on 
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roaches  containing  larvoe  of  the  para¬ 
site. 

In  a  study  of  coccidiosis,  one  of  the 
most  important  poultry  diseases,  the 
Oregon  station  found  that  birds  will 
void  oocysts  in  their  droppings  for  a 
maximum  of  from  30  to  40  days  fol¬ 
lowing  infections.  A  very  definite  im¬ 
munity  was  produced  through  the  ad¬ 
ministration  of  gradually  increased 
numbers  of  the  organism.  Inoculation 
experiments  demonstrated  that  birds 
raised  on  range  under  commercial-flock 
conditions  and  management  frequentl5^ 
acquire  an  immunity  against  coccidio¬ 
sis,  and  it  was  considered  probable 
that  this  immunity  is  a  result  of  con¬ 
tinuous  exposure  to  small  amounts  of 
the  infection. 

In  preventive  work  against  the  tape¬ 
worm,  a  source  of  loss  among  chickens, 
the  New  Jersey  stations  found  that 
birds  reared  in  con.finement  and  pro¬ 
tected  Vvith  fly  screen  gave  a  markedly 
greater  production.  No  case  of  tape- 
v/orm  infestation  was  detected  in  the 
protected  lot.  A  further  study  of  the 
effect  of  chemicals  for  the  control  of 
important  diseases  by  the  Rhode 
Island  station  showed  that  commercial 
hypochlorite  preparations  had  no  ap¬ 
parent  germicidal  action  in  the  ali¬ 
mentary  tract.  However,  they  acted 
as  efficient  disinfectants  of  the  drink¬ 
ing  water,  and  in  this  way  apparently 
would  prevent  the  spread  of  disease. 

Plant  poisoning. — Plant-poisoning  in¬ 
quiries  involved  poultry  as  well  as 
cattle.  The  Kansas  station  reported 
upon  studies  of  the  loss  of  poultry  in 
24  to  48  hours  following  the  first  symp¬ 
toms  after  feeding  on  death  camas. 
In  a  study  of  the  poisoning  of  poultry 
by  the  coffee  bean,  the  Florida  station 
found  that  the  loss  may  be  prevented 
by  picking  the  seed  pods  before  ma¬ 
turity.  The  poisoning  of  sheep  by 
western  chokecherry,  which  occurs  soon 
after  drinking  from  mountain  streams, 
was  found  by  the  Nevada  station  to  be 
due  to  the  liberation  of  the  toxic  prin¬ 
ciple  from  the  chokecherry  leaves  by 
the  excess  of  water  present  in  the 
stomach. 

This  station  also  found  that  when 
hungry  sheep  are  permitted  to  satisfy 
their  appetire  quickly  and  completely 
by  feeding  on  greasewood.  poisoning 
and  death  may  follow.  The  work 
showed  that  excessive  rainfall  in  the 
spring  produces  a  moist  and  sappy 
condition  of  tlie  slender  fleshy  leaves, 
rendering  them  devoid  of  any  discov¬ 
erable  poisonous  properties.  In  years 
of  drought,  however,  the  sap  is  so 


mu.‘h  more  concentrated  that  it  is  apt 
to  cause  a  fatal  poisoning  of  sheep  that 
feed  heavily  on  the  leaves.  The  first 
visible  symptoms  appeared  in  about 
tlii'ee  and  a  half  hours  after  sheep 
were  fed  a  toxic  or  a  fatal  quantity 
of  the  plant,  although  in  a  few  of  the 
sheep  symptoms  appeared  in  less  than 
tv/o  hours. 

In  a  study  of  sweetclover-hay  poi¬ 
soning,  the  North  Dakota  station  per¬ 
fected  a  method  for  testing  the  toxicity 
of  hay  which  is  based  upon  the  fact 
that  rabbits  are  affected  more  readily 
and  much  earlier  by  the  poisoning  than 
are  cattle  under  the  same  conditions 
of  feeding.  A  large  majority  of  the 
rabbits  arrive  at  the  bleeding  stage  and 
die  within  6  to  20'  days  earlier  than 
cattle  fed  the  same  material.  The 
plan  for  testiu-g  consists  in  the  feeding 
of  a  hutch  of  four  or  more  tame  rab¬ 
bits  on  the  hay  in  question  at  the  same 
time  it  is  being  fed  to  cattle.  The  hay 
should  be  selected  each  day  from  the 
same  .spot,  place,  or  layer  of  the  stack 
or  mow  so  that  both  classes  of  animals 
will  be  eating  the  same  kind  of  hay. 
Any  of  the  rabbits  dying  are  to  be  sent 
to  the  station  pathologist  at  once  and 
the  cattle  removed  from  the  damaged 
sweetclover.  If  any  of  the  rabbits 
die  in  from  6  to  7  days  after  feeding 
on  a  specimen  of  hay,  it  is  considered 
doubtful  whether  such  hay  should  be 
used  for  livestock,  whereas  if  the  rab¬ 
bits  continue  to  eat  the  hay  for  2 
weeks  or  more  before  they  die,  the 
feeding  trials  indicate  that  it  can  be 
fed  with  comparative  safety  to  horses, 
sheep,  and  older  cattle  as  part  rations 
or  by  alternating  it  with  reliable  feeds. 

WiTXiAM  A.  Hooketj. 

FOODS  AND  NUTRITION 

The  agricultural  experiment  stations 
have  played  an  important  role  in  show¬ 
ing  the  significance  in  nutrition  of 
what  is  sometimes  referred  to  as  the 
“  infinitely  little.”  It  was  largely 
thre.ugh  the  early  studies  at  the  Con¬ 
necticut  and  Wisconsin  stations  that 
the  vitamin  liypothesis  was  first  es¬ 
tablished.  Recent  developments  have 
indicated  that  certain  inorganic  ele¬ 
ments  are  also  required  in  proportions 
so  small  as  to  be  included  in  the  term 
‘‘  infinitely  little.” 

One  of  the  two  distinct  types  of  vita¬ 
min  research  in  progress  at  the  sta¬ 
tions  deals  with  the  content  of  the 
known  vitamins  in  natural  foods  and 
feeding  stuffs  with  reference  to  various 
cultural  and  manipulative  practices, 
and  the  other  is  concerned  with  funda- 
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mental  investigations  of  the  nature  of 
rhe  different  vitamins  and  the  way  in 
whicdi  they  function. 

Vitamin  content  of  foods. — Most  of  the 
Studies  of  this  type  are  proceeding  as 
home  economics  projects  under  the  na¬ 
tional  cooperative  project  on  the  vita¬ 
min  content  of  foods  in  relation  to 
human  nutrition.  The  special  vitamin 
committee  of  the  Association  of  Land- 
Grant  Colleges  and  Universities  formu¬ 
lated  during  the  first  year  of  opera- 
tioii  of  the  Purnell  Act  an  outline  of 
the  various  factors  which  might  be  con¬ 
sidered  as  to  their  effect  upon  vitamin 
content  and  made  certain  suggestions 
concerning  approved  technic  for  sucli 
studies.  As  the  result  of  this  activity, 
a  considerable  number  of  studies  on 
vitamin  content  with  more  or  less  uni¬ 
form  technic  are  under  way  through¬ 
out  the  coiinti’y.  A  few  of  the  earlier 
studies  have  been  completed  and  re¬ 
ported  on. 

The  phases  of  the  vitamin  problem 
recommended  by  the  committee  for 
cooperative  inquiry  were  the  effect ^  of 
variations  in  methods  of  production 
and  methods  of  handling  upon  the  vita¬ 
min  content  of  foods. 

The  earlier  study  on  the  vitamin  A 
content  of  head  and  leaf  lettuce  at 
the  Michigan  station  has  been  followed 
by  one  on  the  vitamin  A  in  bleached 
and  green  asparagus.  This  showed 
also  an  apparent  association  between 
vitamin  A  and  greenness  in  plant  tis¬ 
sue  ;  the  green  tips  of  asparagus,  fed 
eilher  raw,  freshly  cooked,  or  canned 
showed  a  relatively  high  content  of 
vitamin  A,  while  the  bleached  tips 
showed  no  appreciable  quantities  of 
this  vitamin.  Other  studies  at  the 
same  station  deal  wfith  the  effect  of 
different  nutritive  conditions,  as  con¬ 
trolled  by  fertilizer  treatments,  on  the 
vitamin  A  content  of  lettuce.  Through 
a  cooperative  arrangement  between  the 
Rhode  Island  and  Pennsylvania  sta¬ 
tions  spinach  grown  at  the  former  sta¬ 
tion  on  soil  which  has  been  fertilized 
under  knowm  conditions  for  many 
years  is  being  dried  and  sent  to  the 
iatter  station  for  vitamin  analysis. 

The  Wisconsin  station  has  reported 
that  greenhouse  tomatoes  are  as  rich 
in  vitamin  C  as  the  same  variety 
grown  out  of  doors  and  that  ripe  to¬ 
matoes  contain  much  more  vitamin  C 
than  green  tomatoes  even  when  the  to¬ 
matoes  are  ripened  in  the  dark  after 
l  emoval  from  the  vines.  A  more  elab¬ 
orate  study  at  the  Iowa  station  of  the 
effect  of  various  methods  of  ripening 
on  the  content  of  vitamins  A,  B,  and 
C  in  tomatoes  showed  that  green  ma¬ 


ture,  air-ripened,  vine-ripened,  and 
ethylene-ripened  tomatoes  contain  the 
same  amount  of  vitamin  B,  that  ripe 
tomatoes  contain  more  vitamin  A  than 
green  tomatoes  but  that  the  method 
of  ripening  is  immaterial,  and  that 
ethylene-ripened  and  air-ripened  to¬ 
matoes  are  richei'  in  vitamin  C  than 
green  tomatoes,  but  are  not  as  rich 
as  the  vine-ripened  fruit.  Ethylene- 
bleached  celery  was  found  at  the 
idaine  station  to  be  as  rich  in  vitamin 
B  as  green  celery. 

Investigation  at  the  Illinois  station 
0]i  the  distribution  of  vitamins  in  the 
cereal  grains  was  extended  to  the  vita- 
min-A  content  of  the  milling  products 
of  yellow  corn  and  vitamin  B  in  the 
structural  parts  of  .the  oats  kernel. 
The  greater  part  of  the  vitamin  A  of 
yellow  coi'ii  was  found  to  be  located 
in  the  pigmented  layer  of  the  endo¬ 
sperm.  This  could  be  almost  conn 
pletely  recovered  in  the  gluten  which 
is  rich  in  vitamin  A.  Vitamin  B  w’as 
found  both  in  the  embryo  and  the  en¬ 
dosperm  parts  of  the  oats  kernel,  but 
in  slightly  greater  concentration  in  the 
former. 

Two  varieties  of  native-grown  dates, 
the  Deglet  Noor,  a  semidry  cane-sugar 
date,  and  the  Haynay,  a  fresh,  soft, 
invert-sugar  date,  were  found  by  the 
Arizona  station  to  contain  vitamin  A 
and  vitamin  B.  The  concentration  of 
both  of  these  vitamins  was  lower  in 
the  Deglet  Noor  than  the  Haynay 
variety.  The  differences  were  thought 
to  be  due  to  the  time  of  picking 
(ripeness)  and  method  of  maturing 
(pasteurization)  which  are  different 
for  the  two  varieties.  Preliminary 
studies  at  the  California  station  sug¬ 
gested  that  there  is  less  loss  of  vita¬ 
min  C  in  peaches  and  prunes  in  the 
drying  or  evaporating  process  when 
sulphured  than  when  unsulphured. 

Early  Richmond  cherries  canned  by 
the  open-kettle  method  in  1926  and 
1927  at  the  Kansas  station  were  found 
to  be  slightly  richer  in  vitamin  A  than 
the  same  variety  canned  by  the  cold- 
pack  method  in  1927.  Studies  under¬ 
way  may  indicate  wlietlier  the  differ¬ 
ence  is  seasonal  or  attributable  to 
different  methods.  Yellow  Elberta 
peaches  canned  by  the  cold-pack 
method  proved  richer  in  vitamin  A 
than  white  peaches  canned  in  the 
same  way. 

Further  studies  at  the  South  Dakota 
station  on  the  vitamin  C  content  of 
canned  spinach  leaves  demonstrated 
that  less  loss  of  th’s  vitamin  occurs 
wlien  the  s]);nach  is  blanched  for  2 
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minutes  in  boiling  wnter  and  processed 
for  TO  minutes  at  15  pounds  pressure 
than  with  the  usual  procedure  of 
blanching  in  steam  for  15  minutes  and 
processing  at  15  pounds  pressure  for 
00  minutes.  At  the  Michigan  station 
the  blanching  process  was  found  to 
bring  about  some  destruction  of  vita¬ 
min  A  and  a  more  rapid  loss  in  vita- 
ujin  B  in  peas  subjected  to  the  usual 
canning  processes.  In  the  case  of  vita¬ 
min  B  the  usual  method  of  blanching 
5  minutes  and  processing  40^  minutes 
resulted  in  a  45  per  cent  loss  as  com¬ 
pared  with  only  25  pel’  cent  when  the 
blanching  was  omitted.  As  is  evident 
from  this  brief  review,  the  content  of 
any  particular  vitamin  in  any  food  is 
not  fixed  but  m^y  vary  with  cultural 
conditions  and  different  manipulative 
treatments. 

Vitamin  requirements  for  reproduction 
and  lactation. — In  the  earlier  days  of 
vitamui  resea  reli  it  was  considered  suf¬ 
ficient  to  carry  out  feeding  experiments 
for  the  most  part  only  tbrougli  the 
period  of  growth,  with  satisfactory 
growth  and  development  as  the  cri¬ 
teria  of  a  eomijh'te  diet.  However, 
when  such  experiments  extended  into 
th.e  second  generation,  it  was  discov¬ 
ered  that  diets  quite  satisfactory  for 
growth  of  a  single  generation  may  be 
inadequate  for  reproduction  and  lac¬ 
tation.  It  was  found  that  a  deficiency 
in  vitamin  A  or  vitamin  B  interfferes 
with  reproduction. 

Studies  by  Evans  at  the  California 
station  and  by  Sure  at  the  Arkansas 
station  demonstrated  that  while  vita¬ 
min  A  and  vitamin  B  are  required  for 
the  initiation  of  reproductive  proc¬ 
esses,  vitamin  E,  hitherto  unknown,  is 
responsible  for  the  completion  of  these 
processes.  In  the  absence  of  vitamins 
A  or  B  implantation  of  the  ova  fails. 
In  the  presence  of  vitamins  A  and  B, 
but  wuth  the  absence  of  vitamin  E, 
gestation  may  be  normal  until  shortly 
before  parturition,  when  there  is  re¬ 
sorption  of  the  fetus.  The  Arkansas 
station  reported  that  sterility  of  the 
same  type  as  that  produced  by  deficien¬ 
cy  in  vitamin  E  can  also  be  produced 
in  rats  on  diets  furnishing  an  abun¬ 
dance  of  vitamin  E  in  the  form  of 
wheat  oil  but  no  vitamin  A  except  the 
small  quantity  present  in  the  wheat 
oil.  In  the  complete  absence  of  vita¬ 
min  A,  however,  gestation  does  not  pro¬ 
ceed  to  this  point.  At  the  California 
station,  however,  it  was  still  main¬ 
tained  that  the  specific  effect  of  lack 
of  vitamin  A  is  the  failure  of  fertiliza¬ 
tion  and  implantation  and  if,  as  in  the 
case  of  about  one-fifth  of  the  copula¬ 


tions,  implantation  does  occur,  gesta¬ 
tion  is  completed,  and  normal  litters 
are  born.  Earlier  evidence  of  the  con¬ 
stant  appearance  of  cornified  cells  in 
the  vaginal  smear  of  rats  suffering 
from  vitamin  A  deficiency  was  con¬ 
firmed,  and  this  was  shown  to  be  due 
to  lack  of  vitamin  A  rather  than  to 
lack  of  vitamin  E.  The  character  of 
these  cells  was  thought  to  afford  fur¬ 
ther  proof  of  impaired  or  inadequate 
internal  secretion  in  vitamin  A  defi¬ 
ciency. 

The  claim  that  withdrawal  of  vita¬ 
min  B  (chiefly  the  antineuritic)  factor 
from  the  diet  of  male  rats  is  followed 
by  degenerative  changes  in  the  testes 
was  disproved  at  the  California  sta¬ 
tion  by  two  types  of  experiments — one 
involving  long-continued  feeding  on 
diets  furnishing  inadequate  amounts  of 
vitamin  B,  with  an  abundance  of 
vitamin  E,  and  the  other  complete  de¬ 
privation  of  vitamin  B.  Although 
sterility  was  demonstrated  after  mating 
with  fertile  females,  there  was  no  evi¬ 
dence  of  actual  injury  to  the  testis,  the 
sole  injury  to  the  productive  function 
apparently  being  a  decrease  in  sex  in¬ 
terest.  Degenerative  changes  noted  by 
other  investigators  were  attributed  to 
inadequate  vitamin  E  in  the  experi¬ 
mental  diets.  So  much  emphasis  has 
been  given  to  the  effect  of  lack  of 
vitamin  E  on  the  sex  glands  that  the 
possible  growth-promoting  property  of 
this  vitamin  has  received  little  atten¬ 
tion.  The  California  station  demon¬ 
strated,  however,  that  vitamin  E  has  a 
favorable  effect  upon  the  final  stage  of 
growth  (growth  after  sexual  matu¬ 
rity)  in  l30th  male  and  female  rats 
and  that  this  takes  place  even  after 
removal  of  the  sex  organs. 

Further  evidence  of  a  much  greater 
need  of  vitamin  B  for  lactation  than 
for  growth  has  been  obtained  both  at 
the  California  and  the  Arkansas  sta¬ 
tions.  It  has  been  demonstrated  at 
the  former  station  that  as  a  source  of 
vitamin  B  for  lactation,  15  per  cent  or 
more  of  yeast  is  barely  sufficient  and 
10  drops  of  tikitiki  extract  daily  is 
inadequate,  but  that  a  combination  of 
0.6  gram  of  yeast  with  3  drops  of 
tikitiki  extract  renders  the  diet  en¬ 
tirely  satisfactory.  Since  the  Cali¬ 
fornia  station  has  demonstrated  that 
tikitiki  is  rich  in  vitamin  P  (anti¬ 
neuritic)  but  practically  free  from 
vitamin  G,  it  appears  probable  that  the 
supplement  needed  for  lactation  is 
vitamin  F  rather  than  vitamin  G. 

This  would  also  seem  to  be  indi¬ 
cated  by  the  heriberilike  symptoms 
observed  at  the  Arkansas  station  in 
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the  nursing  young  of  rats  on  diets 
furnishing  sufficient  wheat  embryo  as 
a  source  of  vitamin  B  for  growth  but 
not  for  lactation.  Partial  to  complete 
loss  of  control  of  the  rear  limbs  was 
observed  to  occur  with  great  regu¬ 
larity.  In  most  cases  the  stomachs 
were  found  to  be  well  distended  with 
curd,  showing  that  the  failure  of  lac¬ 
tation  was  due  to  poor  quality  rather 
than  deficient  quantity  of  milk. 
Hemorrhagic  conditions  were  present 
in  the  bony  tissues  and  occasionally 
in  the  internal  organs.  A  striking 
similarity  has  been  noted  in  the  litera¬ 
ture  between  these  symptoms  in  rats 
and  the  sjmiptoms  of  infantile  beriberi 
and  malnutrition,  and  the  belief  is 
growing  that  the  diet  of  infants, 
whether  breast  fed  or  artificially  fed, 
should  be  supplemented  regularly  by 
some  rich  source  of  vitamin  B. 

The  differentiation  of  vitamin  B. — Fur¬ 
ther  evidence  that  what  was  formerly 
known  as  vitamin  B  is  composed  of  at 
least  two  and  possibly  more  independ¬ 
ent  vitamins  has  been  reported  from 
the  Alabama,  California,  Ohio,  and 
Missouri  stations,  together  with  meth¬ 
ods  for  separating  these  factors. 

At  the  Alabama  station  methods 
have  been  improved  for  separating  the 
antineuritic  vitamin  (vitamin  F  or 
B-P)  from  the  antipellagric  (vitamin 
G  or  P-P)  and  an  elaborate  study 
has  been  made  of  the  pathology  of  ex¬ 
perimental  pellagra  produced  in  rats 
by  a  deficiency  of  the  latter  vitamin. 
On  a  basal  vitamin  G-free  ration  young 
rats  make  little  or  no  increase  in 
weight,  although  they  show  no  particu¬ 
lar  symptoms  for  from  2  to  4  weeks 
after  a  preliminary  depletion  period 
of  2  weeks.  The  animals  then  be¬ 
come  somewhat  emaciated,  the  hair  be¬ 
gins  to  come  out,  an  ophthalmia  origi¬ 
nating  as  a  mild  conjunctivitis  ap¬ 
pears,  and  in  most  cases  there  de¬ 
velops  a  dermatitis  of  wet  or  dry  type. 
The  feet  become  dry  and  scaly,  and  an 
arthritis  frequently  develops.  The 
whole  combination  of  symptoms  does 
not  appear  in  every  animal,  and  the 
survival  period  may  vary  from  8  to  18 
weeks  from  the  end  of  the  preliminary 
period. 

The  most  striking  internal  condition 
is  a  gastroenteritis,  which  may  involve 
the  entire  digestive  tract.  Pathologi¬ 
cal  examination  of  the  lesions  has  re¬ 
vealed  the  invariable  presence  of  a 
Gram-positive  coccus  which  is  not 
pathogenic  under  ordinary  conditions 
but  vffiich,  when  fed  in  massive  doses, 
produces  the  characteristic  pellagra¬ 


like  lesions  readily  in  about  80  to  85 
per  cent  of  the  test  animals  and  even¬ 
tually  in  all  cases.  Concentrates  of 
the  preventive  factor  have  proved  ef¬ 
fective  in  prophylactic  and  curative 
tests  and  have  been  found  to  inhibit 
the  growth  of  the  causative  organism 
in  culture  media. 

From  these  findings  the  theory  is 
advanced  that  rat  pellagra  is  an  in¬ 
fectious  disease  which  develops  in  the 
absence  of  a  sufficient  quantity  of  the 
protective  factor,  but  is  incapable  of 
developing  in  the  presence  of  an  abun¬ 
dance  of  this  factor.  The  quantity  re¬ 
quired  for  protection  is  thought  to  de¬ 
pend  to  some  extent  on  the  number  and 
virulence  of  the  organisms  present  and 
the  age  and  individual  susceptibility  of 
the  animal.  Young  animals  are  much 
less  susceptible  than  older  ones.  Al¬ 
though  it  has  generally  been  considered 
that  the  pellagra-preventive  vitamin 
and  the  heat-stable  factor  vitamin  G 
are  identical,  the  most  recent  work  at 
the  Alabama  station  has  shown  that 
the  correlation  is  not  always  good  be¬ 
tween  protection  against  the  infection 
and  growth.  The  possibility  that  two 
factors  are  involved  is  receiving  fur¬ 
ther  study.  Wheat  and  corn  have  been 
demonstrated  by  the  Ohio  station  to  be 
relatively  rich  in  vitamin  F  and  defi¬ 
cient  in  vitamin  G  and  wffiole  milk  to  be 
rich  in  vitamin  G  and  deficient  in  F, 

Some  evidence  has  been  obtained  by 
the  Missouri  station  that  prolonged  ir¬ 
radiation  with  a  mercury  vapor  arc 
destroys  vitamin  G  but  not  vitamin  F 
as  present  in  yeast  and  yeast  concen¬ 
trates.  Confirmation  of  this  observa¬ 
tion  should  provide  a  convenient  means 
for  obtaining  each  of  these  factors  free 
from  the  other,  since  autoclaving  is 
known  to  destroy  vitamin  F  but  not 
vitamin  G.  The  difficulty  encountered 
in  separating  the  two  factors  has  pre¬ 
vented  most  laboratories  from  attempt¬ 
ing  to  determine  the  relative  distribu¬ 
tion  of  these  vitamins  in  food  ma¬ 
terials  and  has  led  to  a  continuation  of 
work  in  undifferentiated  B.  The  prin¬ 
cipal  current  value  of  this  work  con¬ 
sists  in  indicating  what  materials  con¬ 
tain  both  vitamins  F  and  G  in  suitable 
quantities,  since  a  marked  deficiency 
in  either  vitamin  prevents  satisfactory 
growth  even  though  the  other  be  pres¬ 
ent  in  abundance.  With  pellagra  still 
constituting  a  problem  in  the  Southern 
States,  there  is  need  for  much  more 
work  along  the  lines  of  the  investiga¬ 
tion  under  way  at  the  Alabama  station 
and  for  extending  rapidly  information 
on  the  distribution  of  the  antipellagric 
vitamin  in  food  materials. 
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Inorganic  elements  in  nutrition. — The  dis¬ 
covery  at  the  Wisconsin  station,  re¬ 
corded  in  the  previous  report,  that  the 
ash  of  such  materials  as  lettuce  and 
cabbage  is  an  effective  supplement  to 
iron  salts  in  the  cure  of  nutritional 
anemia  in  rabbits  has  been  confirmed 
with  rats,  and  the  phenomenon  has 
been  explained  by  the  discovery  that 
copper  in  minute  quantities  can  like¬ 
wise  supplement  iron  in  the  regenera¬ 
tion  of  hemoglobin.  This  is  thought 
to  point  to  the  necessity  of  copper  for 
the  effective  utilization  of  iron  in 
hemoglobin  building.  The  discovery 
has  been  hailed  as  significant  in  throw¬ 
ing  light  upon  many  puzzling  problems 
on  the  utilization  of  different  sources 
of  iron,  in  suggesting  that  other  in¬ 
organic  elements  existing  in  traces  in 
food  materials  may  be  of  greater  sig¬ 
nificance  than  hitherto  supposed,  and 
in  indicating  that  the  whole  problem 
of  nutritive  essentials  has  not  been 
solved  by  the  discovery  of  vitamins. 

A  mutual  relationship  between  speci¬ 
fic  vitamins  and  certain  mineral  ele¬ 
ments  has  been  considered  for  some 
time  at  the  Kentucky  station,  and  the 
West  Virginia  station  has  suggested 
recently  that  some  so-called  vitamin 
effects  are  in  fact  due  to  inorganic  ele¬ 
ments.  Such  hypotheses  require  a 
large  amount  of  experimental  woi-k 
for  verification,  with  a  refinement  of 
analytical  methods  to  enable  the  de¬ 
tection  of  minute  quantities  of  these 
elements. 

Recent  studies  at  the  Wisconsin  sta¬ 
tion  showed  marked  differences  in  the 
content  of  iron  and  manganese  in  dif¬ 
ferent  common  food  materials.  The 
values  reported  for  iron  ranged  from 
0.00015  per  cent  for  lemon  juice  to 
0.0102  per  cent  for  parsley.  The  iron 
content  of  the  same  materials  grown 
in  different  places  was  shown  to  vary 
widely.  Similar  differences  were  ob¬ 
served  in  work  going  on  at  the  Mis¬ 
sissippi  station.  The  manganese  con¬ 
tent  of  vegetables  analyzed  at  the  Wis¬ 
consin  station  ranged  from  0.000074 
per  cent  for  rutabagas  to  0.00079  per 
cent  for  spinach.  The  Massachusetts 
station  recently  found  that  cranberries 
from  cranlterrj^  bogs  along  the  coast 
are  comparatively  high  in  their  iodine 
content — values  from  26  to  3  parts  per 
million  being  reported. 

Food-consamption  studies. — Two  food- 
consuinption  studies  have  been  made 
nt  the  Mississippi  station  by  the  in¬ 
ventory  method,  one  among  the  white 
people  of  two  different  soil  areas  and 
the  other  among  negro  tenants  in  the 


Yazoo-Mississippi  Delta.  The  soil 
areas-  selected  in  the  first  study  were 
the  so-called  brown  loam  and  the  short- 
leaf  pine  areas,  in  both  of  which  cot¬ 
ton  and  corn  are  grown  extensively. 
The  brown  loam  area,  which  is  the 
more  fertile  of  the  two  regions,  is 
noted  especially  for  truck  crops. 

The  dietaries  of  the  families  in  the 
shortleaf  pine  area  were  found  to  be 
slightly  less  satisfactory  in  most  re¬ 
spects  than  those  in  the  more  fertile 
section.  Compared  with  the  estab¬ 
lished  standards,  the  diets  even  in  the 
better  section  furnished  only  slightly 
more  than  the  minimum  requirement 
of  calories,  protein,  calcium,  and  phos- 
ifiiorus  and  were  markedly  deficient  in 
iron.  The  milk  supply  was  generous, 
but  the  consumption  of  meat,  of  whole- 
grain  cereals,  and  of  fruits  and  vege¬ 
tables  was  very  low.  The  estimated 
money  values  of  the  food  consumed  va- 
I  ried  from  19  to  56  cents  per  man  per 
I  day  and  averaged  38.13  cents  for  the 
j  brown  loam  area  and  33.78  cents  for 
!  the  shortleaf  pine  area.  The  amounts 
of  food  furnished  by  the  farm  averaged 
69.78  per  cent  of  the  total  in  the  brown 
loam  area  and  77.66  per  cent  in  the 
shortlejif  pine  area. 

In  the  study  conducted  among  ne¬ 
groes  in  the  Yazoo  Mississippi  Delta, 
the  dietaries  were  found  to  be  10  per¬ 
cent  or  more  below  standard  in  pro¬ 
tein.  calcium,  phosphorus,  and  iron  in 
over  50  per  cent  of  the  80  families 
studied.  The  dietaries  from  the  cash- 
settlement  type  of  plantation  were 
somewhat  more  adequate  than  those 
from  the  supply-settlement  or  the  part- 
cash  and  part-supply  settlement  type. 
The  average  money  value  per  man  per 
day  for  all  the  dietaries  was  21  cents, 
44  per  cent  of  which  was  furnished  by 
the  farm.  The  menus  submitted 
showed  that  not  only  poverty  but  igno¬ 
rance  of  proper  food  combinations  was 
a  factor  contributing  to  the  unsatis- 
factoriness  of  the  diets.  The  findings 
are  thought  to  explain  to  a  certain  ex¬ 
tent  the  high  incidence  of  infectious 
and  contagious  diseases  and  the  high 
death  rate  among  the  negroes  in  Mis¬ 
sissippi.  Education  in  proper  food 
habits  and  the  attainment  of  these 
through  better  gardens  and  more 
chickens  and  cows  is  recommended  as 
imperative  for  bettering  the  physical 
and  economic  condition  of  the  negro  in 
the  State. 

Preliminary  reports  by  the  Georgia 
station  on  a  dietary  survey  of  100 
white  families  in  different  parts  of 
Georgia  have  indicated  that  the  diets 
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are  deficient  in  phosphorous,  very  de¬ 
ficient  in  iron,  and  less  deficient  in 
calcium. 

Cow’s  milk  for  infant  feeding. — The  curd 
test  developed  at  the  Utah  station  for 
testing  the  suitability  of  milk  for  in¬ 
fant  feeding  has  been  applied  to  indi¬ 
vidual  samples  of  milk  from  the  uni¬ 
versity  herd  and  to  herd  and  individ¬ 
ual  samples  throughout  the  State.  In 
general,  the  tests  have  shown  that  the 
cui'd  character  of  the  milk  is  an  in¬ 
dividual  characteristic  of  the  cow 
rather  than  a  breed  characteristic,  al¬ 
though  there  is  a  greater  probability 
of  finding  cows  giving  a  soft  curd  milk 
in  some  breeds  than  in  others.  Milk 
with  low  curd  tension  has  been  used 
for  hospital  infant  feeding  with  bene¬ 
ficial  results. 

Sybil  L.  Smith. 

AGRICULTURAL  ENGINEERING 

Systematic  reorganization  of  a  con¬ 
siderable  proportion  of  the  investiga¬ 
tions  in  agricultural  engineering  at  the 
experiment  stations  took  place  during 
the  year,  which  appears  to  have  re¬ 
sulted  in  the  replacement  in  a  large 
measure  of  superficial  and  unproduc¬ 
tive  endeavor  by  sound  undertakings 
having  practical  agricultural  end 
points.  There  were  268  active  projects 
in  the  subject  at  40  stations,  and  prog¬ 
ress  was  made  especially  in  the  devel¬ 
opment  of  mechanical  equipment,  farm 
structures,  and  land-reclamation  prac¬ 
tices  along  practical  and  economical 
lines,  and  in  the  application  of  elec¬ 
tricity  to  agricultural  practices. 

MECHANICAL  EQUIPMENT 

The  productive  work  in  mechanical 
equipment  during  the  year  was  con¬ 
cerned  especially  with  the  basic  im¬ 
provement  of  machines  to  perform  cer¬ 
tain  necessary  operations  better  and 
more  economically. 

Traction  machinery. — The  difficulty  en¬ 
countered  in  adapting  available  trac¬ 
tion  machinery  to  agricultural  prac¬ 
tices,  owing  to  the  severe  and  special 
requirements  imposed  by  the  latter 
under  certain  conditions,  prompted  in¬ 
vest^’ gations  intO'  the  principles  and  re¬ 
quirements  of  agricultural  draft  and 
traction,  which  resulted  in  several  sig¬ 
nificant  achievements  by  the  stations. 
For  example,  the  Alabama  station  es¬ 
tablished  a  correlation  between  lab¬ 
oratory  findings  relating  to  the  prin¬ 
ciples  of  traction  in  soils  and  field  re¬ 
sults  obtained  with  tractors  engaged 
in  the  performance  of  agricultural  op- 
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orations.  This  accomplishment  made 
it  possible  to  design  tractor  wheels 
and  lug  equipment  adapted  specifically 
to  give  maximum  tractive  efficiency 
under  the  individual  soil  conditions  so 
far  tested. 

As  the  result  of  investigations  of 
draft  requirements  the  Pennsylvania 
station  found  that  a  considerable  sav¬ 
ing  in  time  and  energy  could  be  ef¬ 
fected  by  the  use  of  spring  release 
hitches  when  plowing  with  tractors  in 
rocky  soils,  and  the  California  station 
established  the  utility  of  a  properly 
selected  drawbar  spring  which  gives 
satisfactory  and  constant  protection  to 
the  drawn  implement  at  low  and 
medium  speeds.  This  observation  ap¬ 
plies  particularly  to  cases  where  the 
implement  can  withstand  a  drawbar 
pull  of  from  one  and  one-half  to  two 
times  the  maximum  tractive  ability  of 
the  tractor.  These  findings  and  the 
results  of  other  studies  by  the  Cali¬ 
fornia  station  on  the  dynamics  of 
tractors  and  of  the  hitches  between 
tractor  and  implement  and  their  align¬ 
ment  contributed  materially  to  the  sta¬ 
bility,  safety,  economy,  and  effective¬ 
ness  of  the  use  of  mechanical  traction 
in  farm  draft  operations. 

Internal-combustion  engine  fuels. — The 
development  of  cheap  and  efficient 
fuels  for  farm  gas  engines,  a  problem 
of  considerable  economic  importance 
was  given  attention  by  the  stations  for 
some  time,  and  definite  progress  to¬ 
ward  its  solution  was  made  during  the 
year.  The  California  station,  for  ex¬ 
ample,  found  that  most  farm  gas  en¬ 
gines  now  on  the  American  market, 
which  are  designed  to  operate  on  gaso¬ 
line  or  kerosene,  can  be  operated  with 
mixtures  of  either  kerosene  or  gaso¬ 
line  with  alcohol  without  structural 
changes  and  with  an  increased  econ¬ 
omy  in  fuel  consumption,  easy  starting, 
lowered  carbon  deposition,  and  lowered 
oil  dilution.  This  held  true  with  a 
mixture  ratio  as  low  as  1  part  of  gaso¬ 
line  to  10  parts  of  190-proof  alcohol, 
thus  demonstrating  the  possibility  of 
improved  as  well  as  more  economical 
operation  by  the  use  of  blended  fuels 
of  this  character. 

Tillage  machinery. — Studies  of  soil  dy¬ 
namics  as  it  relates  to  tillage  promise 
to  reduce  the  high  cost  of  tillage  in 
the  production  of  major  crops,  due  to 
the  large  consumption  of  power  and 
labor.  Progress  in  this  work  is  indi¬ 
cated  by  the  finding  at  the  Alabama 
station,  for  example,  that  the  scouring 
properties  of  plow  metals  can  be  va¬ 
ried  and  largely  controlled  by  heat 
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treatment.  In  fact  rapid  cooling  of 
ordinary  plow  metal  in  mercury  was 
found  to  result  in  the  lowest  adhesion 
of  soil  to  the  metal  surface.  In  a 
simihii  manner  the  California  station 
also  showed  that  heat  treatment  to  the 
greatest  degree  of  hardness  possible 
tended  to  better  maintain  the  sharp¬ 
cutting  edges  of  pearlitic  manganese 
steel  disks  in  gravelly  soils  than  did 
heat  treatment  to  lower  degrees  of 
hardness  of  the  same  metals,  or  non¬ 
heat  treatment  of  common  crucible 
steel  disks. 

Such  evidence  presents  the  very 
practical  suggestion  that  tillage  tools 
which  wear  the  least  scour  the  best, 
and  vice  versa.  It  also  points  the 
way,  by  the  proper  use  of  the  princi¬ 
ples  of  alloying  and  heat  treating,  to¬ 
ward  the  development  of  tillage-tool 
metals  adapted  to  particular  soils  and 
soil  conditions.  These  metals,  when 
used  in  tillage  operations,  should  in- 
teiimse  a  minimum  of  resistance  to 
the  passage  of  soil  over  the  tool  sur¬ 
faces,  thereby  materially  lowering  the 
amount  of  draft  power  required  and 
decreasing  the  maintenance  cost  of  the 
tools  themselves. 

Harvesting  and  threshing  machinery. — The 

demand  for  economy  in  the  consump¬ 
tion  of  power  and  labor  in  the  har¬ 
vesting  and  threshing  of  grain  and 
large-seeded  legumes  has  been  the  in¬ 
centive  for  experiments  which  have 
been  productive  of  information  of 
practical  worth.  For  example,  the 
Pennsylvania  station  effected  a  con¬ 
siderable  saving  in  the  cost  of  har¬ 
vesting  and  threshing  wheat  and  oats 
by  the  use  of  the  combine  method 
so  long  as  the  straw  was  left  in  the 
field,  under  which  conditions  a  smaller 
total  amount  of  labor  was  required. 
However,  where  the  straw  was  re¬ 
moved  it  was  cheaper  to  use  the  binder 
and  to  thresh  separately. 

While  this  and  other  defects  of  the 
combine  method  have  become  evident, 
the  potential  economy  of  the  method 
has  pointed  to  the  importance  of 
studies  of  combining  requirements  to 
provide  a  basis  for  the  correction  of 
these  defects.  In  this  regard  the  Vir¬ 
ginia  station  determined  the  nature  of 
certain  fundamental  improvements  re¬ 
quired  in  combine  construction  and  op¬ 
eration  for  the  harvesting  of  soybeans, 
it  being  established,  for  example,  that 
a  cylinder  speed  of  from  2,300  to  2,500 
feet  per  minute  is  necessary  for  soy¬ 
beans  grown  in  Virginia,  and  an  in¬ 
crease  in  separator  speed  of  from  8  to 
10  per  cent  is  desirable.  These  find¬ 


ings,  together  with  those  at  the  Illi¬ 
nois  station  on  the  mechanical  advan¬ 
tage  of  the  lower  cutting  of  soybeans 
and  those  at  the  California  station  on 
the  economy  of  bulk  handling  of  com¬ 
bined  grain,  constituted  evidence  of 
distinct  progress  in  the  development  of 
combine-harvesting  methods  and  equip¬ 
ment  along  definite  cost-saving  lines. 

Crop-drying  equipment. — The  high  cost 
of  production  of  crops  requires  that 
crops  be  of  superior  quality  regardless 
of  the  conditions  under  which  they 
were  matured  and  harvested.  Definite 
success  was  reported  in  the  artificial 
drying  and  curing  of  corn  at  the  Wis¬ 
consin  and  Illinois  stations,  of  hay  at 
the  Indiana  station,  and  of  fruit,  vege¬ 
tables,  and  nuts  at  the  California  and 
Oregon  stations.  In  the  Middle  West, 
for  example,  where  corn  is  perhaps 
the  biggest  money  crop,  the  Illinois 
station  established  that  a  drying  tem¬ 
perature  of  130°  F.  does  not  lower  the 
germination  percentage  of  corn,  and 
that  corn  for  livestock-feeding  pur¬ 
poses  can  be  dried  at  a  temperature  as 
high  as  150°.  These  findings  resulted 
in  the  development  of  practical  equip¬ 
ment  for  this  purpose. 

Feed-grinding  machinery. — The  stations 
have  secured  abundant  evidence  that 
the  grinding  of  certain  feeds  is  often 
desirable,  particularly  for  hogs  and 
dairy  stock,  and  the  degrees  of  fine¬ 
ness  of  grinding  for  certain  purposes 
are  being  established  rather  definitely. 
Since  considerable  power  is  consumed 
in  feed  grinding,  economy  in  this  re¬ 
spect  is  important.  Among  others  the 
Wi.'Consin  station,  for  example,  in 
establishing  the  utility  of  the  hammer 
mill  for  feed  grinding,  has  found  that 
for  each  set  of  conditions  there  is  a 
critical  point  in  the  quantity  of  un¬ 
ground  material  fed  a  hammer  mill  at 
which  the  mill  is  most  efficient.  Such 
observations  are  providing  the  basis 
for  the  development  of  grinding  equip¬ 
ment  and  its  operation  which  should 
produce  feed,  ground  to  desired  de¬ 
grees  of  fineness,  at  a  minimum  cost 
for  labor  and  power. 

Solar  water-heating  equipment.  —  The 
heating  of  water  has  been  found  to  be 
the  most  expensive  feature  of  home 
cooking  and  one  of  the  more  expensive 
features  of  the  dairy  industry,  and  the 
efforts  of  some  of  the  stations  to  de¬ 
velop  cheaper  and  more  efficient  water¬ 
heating  methods  have  been  quite  suc¬ 
cessful.  The  Alabama  station,  for  ex¬ 
ample,  has  established  the  fact  that 
solar  energy  may  be  effectively  em¬ 
ployed  on  a  small  scale  for  this  pur- 
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pose,  and  has  developed  equipment 
which  produces  temperatures  'n  water 
ranging  from  90°  to  150°  F.  during 
August,  September,  and  October,  and 
provides  ■suthcient  hot  water  for  the 
use  of  a  dairy  of  30  cows. 

S,  STKUCTTJBES 

The  productive  work  in  structures 
at  the  stations  was  based  largely  on 
the  premise  that  housing  conditions 
which  ^control  temperature,  air  move¬ 
ment  'and  supply,  and  humidity  are 
important  factors  in  the  profitableness 
of  the  animal,  dairy,  and  poultry  in¬ 
dustries  and  in  the  proper  storage  of 
fruit,  vegetables,  and  other  crops. 
Household  sanitation  also  received 
some  attention. 

Poultry  structures. — Recognizing  that 
the  proper  housing  of  poultry  is  essen¬ 
tial  for  maximum  economic  production, 
several  of  the  stations  have  been  in¬ 
vestigating  housing  requirements  un¬ 
der  controlled  conditions  and  in  some 
instances  have  obtained  noteworthy 
results.  The  Iowa  station,  for  exam¬ 
ple,  has  shown  that  air  purity  in  the 
poultry  house  is  not  a  factor  of  such 
importance  in  the  health  and  produc¬ 
tiveness  of  poultry  as  are  temperature 
and  rates  of  air  movement.  The  devel¬ 
opment  and  experimental  use  of  auto- 
maiic  temperature  and  humidity  regu¬ 
lators  has  made  possible  considerable 
progress  in  specifying  the  necessary 
ventilation  and  temperature  conditions 
in  poultry  houses  and  in  expressing 
them  quantita lively  for  practical  use. 

The  Nebraska  and  California  sta¬ 
tions  also  established  certain  relations 
between  lighting  in  poultry  houses  and 
maximum  production,  and  the  Wash¬ 
ington  station  developed  mechanical 
ventilation  in  poultry  houses  involving 
the  practical  use  of  artificially  heated 
air. 

Dairy  structures.^ — The  recognition  of 
the  necessity  for  proper  ventilation  of 
dairy  stables  as  an  important  factor 
in  economical  maximum-quality  pro¬ 
duction  was  responsible  for  some  prac¬ 
tical  results.  At  the  New  York  Cor 
nell  station,  for  example,  where  a 
special  chemical  technic  has  been  de¬ 
veloped  for  studying  the  direction  and 
relative  velocities  of  air  currents  in 
stables,  the  utility  of  maintaining  a 
heat  reservoir  by  the  use  of  fioor  out- 
takes  was  demonstrated  as  a  practical 
means  of  securing  temperature  control 
in  stables.  The  stimulation  of  convec¬ 
tion  currents  by  locating  air  intakes 
on  the  side  walls  was  found  to  prevent 
the  accumulation  of  moisture  on  walls 


and  ceilings,  and  the  introduction  of 
from  50  to  60  cubic  feet  of  fresh  air 
per  minute  per  head  of  stock  was  es¬ 
tablished  as  sufficient  to  ventilate  ade¬ 
quately  and  maintain  a  sweet,  dry 
stable.  The  above  and  similar  find¬ 
ings,  such  as  the  establishment  at  the 
Iowa  station  of  a  relation  between  the 
quality  of  milk  produced  and  the  tem¬ 
perature  inside  and  outside  of  the 
dairy  stable,  are  suggesting  the  lines 
along  vrbich  the  practical  contiol  of 
the  atmospheric  conditions  in  dairy 
stables  should  proceed. 

Crop  storages. — In  the  storage  of 
fruits  and  vegetables,  culinary  and  nu¬ 
tritive  qualities  as  well  as  keeping 
qualities  must  be  taken  into  considera¬ 
tion,  and  the  evidence  now  available 
points  to  the  necessity  of  giving  each 
variety  of  fruit  or  vegetable  individual 
treatment  in  this  respect.  Among  the 
examples  of  definite  progress  in  this 
line  of  study  may  be  cited  the  find¬ 
ings  of  the  Massachusetts  station, 
which  clearly  established  the  inferi¬ 
ority  of  common  storages  for  apples, 
and  the  evidence  obtained  at  the  Mas¬ 
sachusetts  and  Indiana  stations  of  the 
practical  value  and  economy  of  dif¬ 
ferent  degrees  of  ccld  storage  in  the 
fall  of  the  year  for  certain  varieties  of 
apples.  The  Georgia  station  also  found 
that  certain  structural  changes  in 
sweet-potato  storage  houses,  such  as 
shortened  draft  ducts,  sloping  ceilings, 
and  heat  distribution  by  pipes,  which 
produce  more  effective  evaporation  and 
more  uniform  temperature  and  rela¬ 
tive  humidity  conditions,  are  of  fun¬ 
damental  utility  in  securing  higher 
quality  in  sweet  potatoes  at  a  lower 
cost. 

Farm  sewage  disposal. — The  attainment 
of  greater  comfort  and  sanitation  in 
the  farm  home  at  a  minimum  cost  was 
facilitated  greatly  by  the  results  of 
studies  of  farm  sewage-disposal  sys¬ 
tems  at  the  Illinois  and  Montana  sta¬ 
tions.  The  findings  at  the  Illinois  sta¬ 
tion,  in  particular,  gave  definite  infor¬ 
mation  in  regard  to  the  size,  shape, 
arrangement,  and  manner  of  operation 
of  sewage-disposal  plants  best  suited 
to  farm  families  of  different  sizes  and 
to  different  farm-home  conditions. 

LAND  RECLAMATION 

The  productive  work  in  land  recla¬ 
mation  during  the  year  has  been  based 
largely  upon  a  growing  appreciation 
of  the  necessity  for  maximum  econ¬ 
omy  and  efficiency  in  the  methods  and 
permanency  in  the  structures  and 
equipment  used  in  irrigation  and 
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drainage  practices  and  in  land  clear- 
ing.  ^ 

Irrigation. — The  time-honored  duty- 
of-water  tests  at  the  stations,  to  pro¬ 
vide  bases  for  irrigation  practices,  ap¬ 
pear  to  be  giving  way  gradually  to 
move  fundamental  investigations  de- 
sigie  d  to  introduce  greater  effective¬ 
ness  precision,  and  economy  in  the 
handling  and  application  of  irrigation 
water  to  crops.  Far  example,  con¬ 
trolled  studies  at  the  Idaho  station 
gave  information  making  possible  the 
correlation  of  the  infiltration  and 
movement  of  irrigation  water  in  soils 
with  their  porosity,  thus  aiding  mate¬ 
rially  in  the  more  effective  and  eco¬ 
nomical  use  of  water,  particularly  in 
soils  with  physical  and  mechanical 
properties  more  or  less  adversely  in¬ 
fluenced  by  alkali. 

Tlie  Colorado  station  also  made 
progress  in  determining  certain  of  the 
principles  governing  the  loss  of  irriga¬ 
tion  water  from  different  soil  types  at 
different  altitudes  which  should  aid 
in  the  better  control  of  such  losses, 
and  also  practically  completed  the  de¬ 
velopment  of  the  Venturi  flume  which, 
under  proper  conditions,  materially  in¬ 
creases  the  accuracy  of  irrigation- 
water  measurement. 

Drainage.— An  improved  conception 
of  the  problems  involved  in  the  prac¬ 
tical  development  of  land  drainage  was 
apparent  in  the  studies  in  progress  at 
the  stations.  The  California  station 
found  that,  contrary  to  the  general 
opinion,  the  water  table  in  the  soil  be¬ 
tween  lines  of  tile  is  practically  level 
except  w’ithin  a  very  short  distance  of 
the  tile,  and  the  depth  of  the  tile  or 
their  spacing  does  not  materially  alter 
the  shape  of  the  water  table.  This 
would  indicate  that  the  major  part  of 
the  lateral  adjustment  of  soil  water 
due  to  the  removal  of  some  of  it  by  a 
drain  takes  place  below  the  flow  line, 
and  that  in  the  portion  above  the  flow 
line  the  movement  is  largely  vertical. 
Such  clearer  conceptions  of  what  takes 
place  in  soils  under  drainage  should 
aid  materially  in  efforts  to  increase  the 
effectiveness  and  economy  of  the 
practice. 

The  Michigan  station  also  demon¬ 
strated  the  utility  of  mole  drainage  of 
soils  under  certain  conditions  and 
made  progress  in  developing  the  neces¬ 
sary  equipment  and  method  of  pro¬ 
cedure  along  practical  and  economical 
lines. 

Land  clearing. — As  examples  Of  the 
progress  made  in  land-clearing  investi¬ 
gations  may  be  cited  the  finding  of  the 


Pennsylvania  station  which  definitely 
showed  the  utility  and  economy  of 
drilling  and  blasting  in  the  clearing  of 
land  of  limestone  rocks,  and  the  ob¬ 
servation  of  the  California  station  in 
regard  to  the  greater  economy  in  stump 
removal  of  blasting  and  burning  in  the 
barrel-type  stove  than  of  pulling  or 
blasting  alone. 

USB  OF  ELECTEICITY  IN  AGRICULTURE 

The  part  taken  by  the  stations  in 
the  national  movement  toward  the  use 
of  electricity  in  agricultural  practices 
has  been  restricted  largely  to  certain 
definite  lines,  such  as  the  use  of  elec¬ 
tricity  in  certain  dairy  industry  proc¬ 
esses,  in  refrigeration,  in  poultry  hus¬ 
bandry  processes,  in  stationary  me¬ 
chanical  operations,  and  in  the  house¬ 
hold. 

Dairy  utensil  sterilizers. — Cheap  and 
effective  sterilization  of  dairy  utensils, 
recognized  as  an  important  problem, 
received  considerable  attention  look¬ 
ing  toward  its  solution,  especially  at 
the  Alabama  and  California  stations. 
At  both  stations  the  utility  and  econ¬ 
omy  of  electricity  for  this  purpose 
was  demonstrated  and  practical  equip¬ 
ment  and  methods  for  its  proper  use 
were  developed. 

Electric  refrigeration. — The  refrigera¬ 
tion  of  farm  products  to  insure  qual¬ 
ity  has  become  more  or  less  of  a  neces¬ 
sity  and  the  effort  to  develop  eflicient 
processes  has  constituted  an  interest¬ 
ing  and  profitable  phase  of  investiga¬ 
tion  at  the  stations.  The  New  Hamp¬ 
shire  and  California  stations  demon¬ 
strated  the  utility,  ease  of  control,  and 
economy  of  certain  refrigeration  proc¬ 
esses  using  electricity  as  the  source 
of  energy.  The  former  station  estab¬ 
lished  the  fact  that  the  main  economic 
advantage  of  the  electrical  method 
over  the  use  of  ice  is  the  almost  entire 
elimination  of  labor. 

Electric  brooding. — Where  the  poultry 
industry  is  a  major  commercial  enter¬ 
prise  the  stations  are  recognizing  that 
cheap  and  eflicient  processes  for  the 
satisfactory  brooding  of  young  chicks 
are  of  consklerable  importance  in  the 
success  of  the  undertaking.  The  Ore¬ 
gon  and  California  stations,  for  exam¬ 
ple,  have  not  only  established  the  su¬ 
periority  in  several  respects  of  electric 
brooders  over  other  types  but,  from  in¬ 
vestigations  of  the  electric  types  them¬ 
selves,  have  made  considerable  prog¬ 
ress  in  determining  the  principles  gov¬ 
erning  the  most  efficient  electric  brood¬ 
ing,  which  can  be  translated  into  terms 
of  usable  equipment. 
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Use  of  electricity  in  mechanical  opera¬ 
tions. — Flexibility,  ease  of  control,  and 
saving  of  labor  are  qualities  of  elec¬ 
tricity  which  favor  its  use  in  mechan¬ 
ical  farm  operations.  Work  at  the 
Oregon  and  Washington  stations  on 
electric  hay  hoisting,  at  the  Wisconsin, 
Iowa,  and  Oregon  stations  on  electric 
feed  grinding,  and  at  the  Indiana  and 
Wisconsin  stations  on  electric  silage 
cutting  and  elevating  are  examples  of 
the  performance  of  mechanical  opera¬ 
tions  at  a  maximum  of  economy  in 
time  and  labor  by  the  proper  use  of 
electricity.  In  silage  cutting  especially 
the  process  has  been  developed  to  the 
point  at  which  as  little  as  5  horse¬ 
power  is  required  for  the  work.  Such 
investigations  are  leading  toward  max¬ 
imum  convenience  as  well  as  economy 
in  the  performance  of  the  mechanical 
duties  of  the  farmyard. 

Robert  W.  Trullinger. 

AGRICULTURAL  ECONOMICS  AND  RURAL 
SOCIOLOGY 

Station  work  in  agricultural  eco¬ 
nomics  and  rural  sociology  under  the 
Purnell  Act  has  been  in  progress  three 
years  and  is  growing  rapidly  under  the 
stimulus  of  public  demand.  Of  the  551 
projects  reported  as  active  in  this  field 
in  1927-28,  321  or  58  per  cent  were 
Purnell  projects. 

The  results  of  new  work  now  are  be¬ 
ing  published.  During  the  past  fiscal 
year  the  ofiice  received  more  than  100 
station  bulletins  and  a  number  of  cir¬ 
culars  on  various  phases  of  agricul¬ 
tural  economics  and  rural  sociology.  A 
review  of  the  publications  indicates 
what  appear  to  be  the  general  tenden¬ 
cies  in  research  in  these  fields.  This 
article  is  based  on  such  a  review. 

In  attempting  to  appraise  the  aims, 
ideals,  and  scientific  motives  in  re¬ 
search  in  agricultural  economics  it  is 
necessary  to  take  into  account  the  con¬ 
ditions  that  have  prevailed  in  recent 
years,  in  which  economic  problems  of 
agriculture  have  been  the  object  of  an 
unusual  degree  of  public  interest  and 
the  result  an  unprecedented  demand 
for  investigations  designed  to  yield  re¬ 
sults  quickly  and  of  immediate  appli¬ 
cability.  While  the  importance  of  en¬ 
deavoring  to  meet  the  wishes  of  the 
public  which  has  provided  so  gener¬ 
ously  for  the  support  of  research  is 
recognized,  it  is  desirable  to  bear  in 
mind  the  dangers  of  excessive  haste  re¬ 
sulting  in  poorly  planned  investigations 
and  in  reports  that  are  fragmentary, 
sketchy,  and  too  hastily  thought  out  to 
yield  the  results  contemplated. 


A  review  of  the  bulletins  received  in 
the  last  year  indicates  an  effort  to 
meet  the  public  demand  for  results  of 
ready  applicability,  and,  while  many 
publications  suggest  an  impatient  haste 
to  “  get  into  print,”  the  general  trend 
in  research  standards  is  decidedly  en¬ 
couraging.  A  considerable  number  of 
reports  are  little  more  than  compila¬ 
tions  of  miscellaneous  information, 
with  few  conclusions  drawn  therefrom  ; 
the  majority  of  the  reports  are  of  a 
stronger  type. 

Results  to  date  appear  to  substan¬ 
tiate  the  point  of  view  (held  by  this  of¬ 
fice  and  shared  in  by  many  directors 
and  by  leading  research  specialists) 
that  a  project  will  give  the  best  result 
if  confined  to  a  definite  and  manage¬ 
able  problem  rather  than  if  extended 
over  a  general  field  of  study.  Those 
studies  which  have  been  confined  to 
specific  topics  as  a  rule  have  yielded 
information  upon  significant  relation¬ 
ships,  a  knowledge  of  which  should  be 
far  more  helpful  in  improving  the  eco¬ 
nomic  status  of  agriculture  than 
studies  in  which  attempts  have  been 
made  to  cover  a  broad  field  in  one  gen¬ 
eral  state-wide  survey,  resulting  in 
miscellaneous  and  ill-digested  data. 
That  the  reports  which  have  appeared 
in  the  last  year  indicate  improvement 
in  research  work  in  several  directions 
may  be  explained  best  by  a  brief  re¬ 
view  of  the  major  phase  of  the  investi¬ 
gation  in  this  field. 

FARM  MANAGEMENT 

Studies  in  farm  management,  in¬ 
cluding  cost  of  production  and  “  trade- 
area  ”  investigations  have  yielded  in 
the  past  year  the  largest  number  of 
reports  of  any  branch  in  agricultural 
economics,  46  bulletins  on  these  sub¬ 
jects  having  been  received.  The  prin¬ 
cipal  aim  of  these  studies  has  been  to 
obtain  information  to  aid  in  the  ad¬ 
justment  of  production  to  changing 
economic  conditions. 

Because  of  the  complex  nature  of 
the  more  general  projects,  it  appears 
to  have  been  difficult  in  many  instances 
to  ascertain  fundamental  relation¬ 
ships.  Here,  again,  in  those  studies 
where  specific  phases  of  agricultural 
adjustment  were  outlined  as  separate 
and  distinct  projects,  the  results  have 
been  more  definite  and  probably  will 
be  more  helpful.  It  should  be  noted 
in  passing  that  the  plea  for  definite¬ 
ness  in  research  should  not  be  con¬ 
strued  as  an  unqualified  criticism  of 
the  general  studies,  many  of  which 
serve  a  useful  purpose,  especially  in 
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localities  where  little  or  no  prelimi¬ 
nary  work  has  been  clone  and  where 
Jiese  investigations  serve  not  only  to 
iirect  public  attention  to  the  general 
and  perhaps  the  more  outstanding 
problems  but  also  to  aid  in  selecting 
the  specific  phases  for  more  intensive 
study. 

In  some  of  the  farm-management 
studies  a  promising  beginning  has  been 
made  toward  developing  standard 
plans  for  more  profitable  combinations 
of  crop  and  livestock  enterprises  in 
the  communities  studied,  thus  going 
beyond  the  mere  description  of  exist¬ 
ing  farm  practice. 

Costs  of  prodiictiois, — Cost-of-produc- 
tion  studies  based  on  detail  cost  routes 
or  on  intensive  surveys  in  selected 
areas  in  many  cases  are  yielding  in¬ 
formation  on  physical  requirements  in 
production  and  relative  profitableness 
of  different  combinations  of  enterprises 
with  respect  to  prevailing  prices  and 
costs.  There  is  evidence  of  greatly 
improved  statistical  method  in  sev¬ 
eral  of  these  reports,  although  it 
should  be  noted  that  others  are  con¬ 
spicuously  v/eak  in  this  respect.  There 
is,  however,  evidence  of  progress  in 
method  of  analysis,  and  these  investi¬ 
gations  afford  additional  illustrations 
of  tlie  fact  that  research  yields  better 
results  when  carried  out  on  a  definite 
topic  and  within  a  sufficiently  limited 
scope  to  permit  a  more  detailed 
analysis. 

The  importance  of  improved  effi¬ 
ciency  of  farm  operations  as  such  has 
not  been  overlooked,  although  the 
dominant  note  in  farm-management 
research  has  been  to  aid  in  the  adjust¬ 
ment  of  farming  to  meet  changing 
price  relationships.  A  greater  num¬ 
ber  of  reports  have  appeared  on  enter¬ 
prise  studies :  that  is,  studies  of  par¬ 
ticular  phases  of  farming,  as,  for  in¬ 
stance.  the  place  of  beef  cattle,  hogs, 
poultry,  or  of  potatoes,  corn,  etc.,  in 
the  farm  business  of  different  locali¬ 
ties.  Enterprise  studies  of  this  gen¬ 
eral  type  comprised  28  of  the  46  bul¬ 
letins  on  farm  management  and  closely 
allied  subjects  within  the  last  year. 

Outlook  investigations,  i.  e.,  studies 
of  the  probable  trend  of  prices  of  the 
commodities  referred  to,  have  formed 
the  basis  for  a  number  of  bulletins  and 
circulars.  Data  on  costs  of  labor  and 
material,  on  soil  and  climatic  condi¬ 
tions,  etc.,  are  included  and  compari¬ 
sons  made  with  other  areas.  Studies 
of  this  kind,  while  generally  well  re¬ 
ceived,  are  admittedly  experimental. 


Their  reliability  depends  on  the  degree 
of  certainty  with  which  future  trends 
of  supply  and  demand  can  be  predicted. 
There  is  admittedly  a  great  deal  of 
room  in  this  field  for  statistical  re¬ 
search  of  a  fundamental  character 
without  which  periodic  reports  on  sup¬ 
ply  and  demand  may  be  characterized 
as  current  services  and  not  as  research. 

General  surveys. — A  number  of  the 
bulletins  issued  report  general  and  in¬ 
definite  studies  on  the  economic  aspect 
or  situation  of  some  phases  of  farming 
or  of  agriculture  in  general  in  the 
State.  As  a  rule,  these  studies  sug¬ 
gest  the  inadvisability  of  attempting 
such  all-inclusive  investigation.  How¬ 
ever,  it  should  not  be  assumed  that 
all  of  these  investigations  are  of  little 
or  no  value. 

In  some  of  the  general  studies  the 
investigator  is  well  aware  of  the  pre¬ 
liminary  character  of  this  work  and 
conscious  of  the  limitations  as  well  as 
of  the  possibilities  of  his  data.  Effort 
has  been  made  to  show  not  only  the 
place  of  certain  major  crops  and 
classes  of  livestock  in  the  farm  or¬ 
ganization  of  an  area  in  which  fairly 
uniform  conditions  prevail,  but  also  to 
connect  general  farm-management  prob¬ 
lems  with  changing  factors  affecting 
supply  of  and  demand  for  the  com¬ 
modity  as  a  whole.  For  instance,  re¬ 
ports  giving  the  status  of  the  apple 
industry  have  shown  not  only  how  ap¬ 
ple  orcharding  fits  into  the  general 
scheme  of  farming  in  some  localities 
but  have  also  given  data  on  the  num¬ 
ber  of  nonbearing  trees,  and  other  fac¬ 
tors  suggesting  to  the  producer  the 
trend  that  may  be  expected  in  the  sup¬ 
ply  of  the  commodity  and  thereby  giv¬ 
ing  him  a  basis  for  judging  the  com¬ 
petition  which  he  as  an  individual 
farmer  may  have  to  face. 

Studies  of  types-of-farming  areas. — The 
term  “  types-of-farming  areas  ”  depicts 
a  type  of  farm-management  study 
which  is  now  coming  into  vogue  but 
which  in  the  past  year  has  resulted  in 
only  one  or  tv/o  station  bulletins.  It 
is  an  effort  to  ascertain  by  general 
survey  .and  compilation  of  existing 
data,  the  prevailing  type  of  farming 
and  to  map  the  type  areas  thus  ascer¬ 
tained.  The  data  are  obtained  by 
farm-to-farm  surveys  and  compiled 
from  climatological  records,  soil  sur¬ 
veys,  and  more  recently  from  census 
schedules. 

Studies  of  this  character  are  largely 
descriptive  and  admittedly  preliminary 
to  more  specific  investigations  to  ascer¬ 
tain  fundamental  facts  and  relation- 
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ships  designed  to  aid  farmers  in  each 
type-of-farming  area  to  adjust  their 
operations  to  meet  more  effectively 
present  and  prospective  forces  of  com¬ 
petition  and  to  increase  returns 
through  more  efficient  operation.  Upon 
completing  the  preliminary  phase,  it  is 
proposed  to  conduct  more  intensive 
studies  on  a  limited  number  of  farms, 
the  results  of  which  it  is  thought 
should  be  applicable  to  the  type-of- 
farming  area  within  which  the  inten¬ 
sive  study  is  made. 

The  aim  of  this  program  is  com¬ 
mendable  and  should  yield  good  results 
if  carried  out  with  care  and  with  the 
recognition  that  the  making  of  a  map 
showing  types  of  farming  by  itself  is 
description,  and  that  the  second 
phase — the  intensive  study — is  the  real 
research  feature  of  the  program. 

Trade-area  studies. — One  type  of  Study 
perhaps  less  popular  at  present  than  a 
few  years  ago  is  the  so-called  trade- 
area  investigation,  in  which  the  inves¬ 
tigator  seeks  to  ascertain  the  market 
opportunity  in  a  given  city  for  the 
products  produced  in  the  surrounding 
farm  community.  Data  have  been  se¬ 
cured  on  the  consumption  of  various 
products  in  the  urban  center  and  the 
amount  of  these  products  obtained 
from  distant  places.  The  possibility  of 
producing  on  the  near-by  farms  the 
products  shipped  in  is  ascertained  by 
farm-management  studies  in  which  in¬ 
formation  is  sought  on  the  possibility 
of  increasing  the  production  of  certain 
products  on  these  farms  with  profit  to 
the  farmers. 

Price  studies. — Studies  in  prices  of 
farm  products  have  yielded  a  number 
of  publications  in  the  last  year. 
While  some  of  these  are  little  more 
than  a  catalogue  or  series  of  price 
data,  many  of  the  reports  bear  evi¬ 
dence  of  careful  application  of  statis¬ 
tical  technic  to  price  problems.  This 
should  be  encouraged,  even  when  the 
result  is  not  obviously  applicable  in 
the  immediate  future.  In  economics, 
as  in  other  lines  of  investigation,  the¬ 
oretical  knowledge  or  fundamental 
principles  precedes  applied  knowledge, 
although  this  sequence  may  not  always 
be  as  clear  as  in  some  other  fields. 

In  advanced  research  in  prices  the 
investigator  necessarily  proceeds  on 
the  basis  of  some  hypothesis  as  to  the 
relation  of  price  factors,  and  endea¬ 
vors  to  test  the  hypothesis  by  applying 
the  technic  of  statistical  research  to 
data  at  hand.  Studies  in  the  elastic¬ 
ity  of  supply,  i.  e.,  in  the  effect  of 
prices  of  farm  products  and  of  cost 
factors  upon  the  quantity  produced. 


have  come  into  considerable  promi¬ 
nence  in  recent  years  as  a  part  of  the 
general  approach  to  problems  of  agri¬ 
cultural  adjustment. 

OUTLOOK  STUDIES 

As  a  product  of  statistical  studies 
by  the  stations  and  by  the  United 
States  Department  of  Agriculture,  a 
number  of  States  publish  reports  pe¬ 
riodically  on  the  outlook  for  agricul¬ 
ture  in  the  State,  suggestive  of  i>rob- 
ably  advantageous  adjustment  in  the 
production  program  of  farmers.  These 
publications  are  of  an  extension  char¬ 
acter  and  are  designed  not  to  outline 
a  specific  program  but  to  present 
clearly  and  briefiy  the  more  essential 
facts  on  which  the  individual  farmer 
may  base  his  actions  in  production  and 
marketing. 

These  outlook  studies  are  admittedly 
in  the  experimental  stage,  but  their 
growing  prominence  has  come  as  a  re¬ 
sult  of  popular  demand  for  informa¬ 
tion  to  enable  the  farmer  to  plan  for 
the  future  more  effectively  than  would 
be  possible  without  such  information. 
The  importance  of  fundamental  re¬ 
search  as  a  basis  for  such  reports  is 
obvious,  although  the  current  compila¬ 
tion  of  price  data  alone  and  without 
fundamental  analysis  should  not  be 
designated  as  research. 

MABKETING 

Marketing,  next  to  farm  manage¬ 
ment,  M'as  the  subject  of  the  largest 
number  of  research  reports  in  the  past 
year — 28  station  bulletins  and  2  circu¬ 
lars.  While  some  of  these  reports 
deal  with  marketing  in  general  in  a 
sketchy  manner,  the  majority  of  them 
approach  the  problem  of  marketing 
from  the  standpoint  of  specific  com¬ 
modities.  This  is  indicative  of  a  trend 
toward  more  definite  studies.  More¬ 
over,  the  field  of  commodity  marketing 
is  being  subdivided  for  detailed  study 
of  specific  problems. 

While  some  of  the  recent  bulletins 
on  cooperative  marketing  are  merely 
the  result  of  elementary  and  general 
surveys  of  existing  practices  in  many 
or  all  phases  of  cooperation  in  a  State, 
there  is  evidence  of  a  more  funda¬ 
mental  purpose  in  which  each  study 
is  confined  to  definite  problems  of  busi¬ 
ness  organization,  management,  mem¬ 
bership,  etc.,  in  cooperative  marketing. 
This  tendency  has  been  stimulated  by 
leaders  in  the  stations  and  in  the 
United  States  Department  of  Agri¬ 
culture. 
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FARM  TAXATION 

Farm  taxation  has  become  increas¬ 
ingly  important  as  a  field  of  station 
research  in  recent  years.  At  the  close 
of  the  last  year,  (1927-28),  there  were 
21  active  projects  reported  to  this  of¬ 
fice,  13  of  these  being  under  the  Pur¬ 
nell  fund.  The  reports  published  to 
date  on  the  whole  have  been  very  well 
received,  for  they  have  thrown  a  great 
deal  of  light  on  the  farmer’s  tax  prob¬ 
lems.  These  studies  have  included 
assessment  of  farm  property,  analysis 
of  the  amount  of  taxes  paid  by  farmers 
in  relation  to  property  value  and  to 
income,  comparisons  with  taxes  paid 
in  cities  and  villages,  etc.  Increasing 
attention  is  being  given  the  expendi¬ 
ture  of  funds  collected  by  taxation. 

It  is  important  to  note  that  more 
and  more  effort  is  being  made  to  con¬ 
centrate  the  investigations  on  selected 
areas  in  an  effort  to  secure  more  de¬ 
tailed  information.  This  should  be  of 
distinct  value  to  tax  administrators 
and  should  contribute  to  improvement 
of  public  policy  in  State  and  local 
expenditures  and  taxation. 

Investigations  on  various  aspects  of 
rural  life  were  reported  in  11  station 
bulletins  and  2  circulars  in  the  past 
year.  Research  in  this  field  is  prob¬ 
ably  more  difficult  than  in  most  other 
fields  because  it  lends  itself  less  to 
definite  quantitative  study.  Conse¬ 
quently  some  of  the  bulletins  are  little 
more  than  compilations  of  miscel¬ 
laneous  material,  much  of  which  could 
have  been  written  on  the  basis  of 
existing  material  and  without  the  in¬ 
vestigations  proposed  in  the  project 
outline.  Despite  these  difficulties,  sev¬ 
eral  bulletins  show  notable  progress  in 
research  procedure  and  technic  and 
are  indicative  of  successful  effort  to¬ 
ward  a  more  tangible  approach  to  re¬ 
search  problems.  In  many  instances 
the  field  has  been  divided  into  definite 
research  topics  that  lend  themselves  to 
systematic  study. 

GENERAL  IMPRESSIONS 

Although  the  station  bulletins  re¬ 
ceived  in  the  last  year  bear  evidence 
of  progress  and  give  ground  for  an  op¬ 
timistic  outlook  for  research  in  agri¬ 
cultural  economics  and  rural  sociology, 
there  is  also  evidence  here  and  there 
of  deficiencies  that  are  tangible  and 
important  enough  to  warrant  special 
effort  to  overcome  them. 

The  suggestion  often  made  that  re¬ 
search  projects  should  be  planned  with 
care  deserves  repetition.  Too  fre¬ 


quently  projects  are  launched  with  a 
quite  indefinite  or  immature  puiiiose 
and  the  printed  results  contain  evi¬ 
dence  that  early  accomplishment  was 
the  dominant  aim.  Directors  and  in¬ 
dividual  workers,  who  maintain  con¬ 
tact  with  practical  farm  problems  in 
their  immediate  locality  and  who  are 
advised  of  the  broader  needs  of  agri¬ 
culture  in  general,  surely  could  not 
fail  to  have  before  them  many  specific 
and  worth-while  subjects  which,  if 
their  importance  and  research  possi¬ 
bilities  were  evaluated,  would  consti¬ 
tute  a  list  of  definite  topics  from  which 
selection  could  be  made,  suited  alike 
to  the  more  immediate  needs  and  to 
the  available  funds  and  personnel. 

This  criticism  is  by  no  means  gen¬ 
erally  applicable,  but  project  outlines 
Slid  research  reports  received  in  the 
past  year  indicate  that  it  is  sufficiently 
pertinent  to  warrant  mention.  The 
spirit  of  public  demand  in  recent  years 
for  immediate  results  should  not  pre¬ 
vent  careful  preparation  of  projects, 
and  a  proper  interpretation  of  the 
spirit  of  that  demand  should  lead  to 
thorough  planning  and  execution  of 
the  investigation ;  for  the  public  wants 
not  printed  matter  hastily  compiled 
but  reliably  digested  results  that  can 
be  safely  applied  in  the  improvement 
of  agriculture  and  rural  life. 

In  planning  his  investigation  every 
project  leader  should  acquaint  himself 
with  at  least  the  principal  results  of 
previous  studies  in  the  field  of  his 
project.  With  such  preparation  proj¬ 
ects  are  more  likely  to  yield  new  and 
pertinent  information.  A  number  of 
current  revisions  and  bibliographies 
are  conveniently  available  for  the  use 
of  research  workers  and  other  inter¬ 
ested  persons.  The  Bureau  of  Agri¬ 
cultural  Economics  has  published  in 
the  past  three  years  no  less  than  25 
extensive  agricultural-economics  bibli¬ 
ographies  which  should  be  of  special 
assistance  to  workers  in  this  field. 

Despite  the  able  administration  of 
research  in  the  stations  in  general,  it 
is  evident  that  in  some  cases  more 
critical  judgment  should  have  been  ex¬ 
ercised  in  projecting  research  and  in 
approving  manuscripts  for  publication. 
Manuscripts  based  on  inadequate  data 
or  on  obviously  faulty  analysis  con¬ 
tribute  little  to  knowledge  and  may 
even  be  misleading. 

While  recent  publications  bear  evi¬ 
dence  of  improvement  in  the  use  of 
statistical  technic  in  general,  many 
bulletins  are  obviously  weak  in  this 
respect.  With  the  growth  of  station 
work  in  economics  it  might  be  pos- 
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sible,  in  an  increasing  number  of  sta¬ 
tions,  to  add  to  the  staff  someone  hav¬ 
ing  more  than  the  usual  amount  of 
knowledge  of  economic  statistics  who 
would  be  available  for  consultation 
with  other  workers.  This  should  aid 
greatly  in  strengthening  the  work  and 
in  preventing  the  appearance  of  pub¬ 
lications  until  the  data  are  analyzed 
sufficiently  well  to  inspire  confidence 
and  to  give  reliability  to  the  conclu¬ 
sions. 

The  importance  of  improved  statis¬ 
tical  technic  is  illustrated  in  many  of 
the  bulletins  received  in  the  past  year, 
especially  in  those  which  are  the  re¬ 
sults  of  cooperative  studies  by  the  sta¬ 
tions  and  by  the  Department  of  Agri¬ 
culture,  whose  specialists  have  aided 
in  the  statistical  analysis.  Bulletins 
prepared  and  issued  by  the  stations 
independent  of  any  other  agency  are 
not  to  be  thought  of  as  inferior  in 
every  case ;  but  it  is  true,  nevertheless, 
that  the  bulletins  prepared  coopera¬ 
tively  are,  as  a  whole,  superior  from 
the  standpoint  of  technic  of  analysis. 

In  conclusion,  it  may  be  said  that 
^^llile  the  results  of  economic  research 
in  the  stations  in  recent  years  are 
gratifying,  there  is  also  abundant  evi¬ 
dence  of  room  for  improvement.  More¬ 
over,  there  is  reason  to  believe  that 
since  we  are  entering  into  what  may 
be  called  more  normal  times,  increased 
definifeness  should  characterize  re¬ 
search  policy,  looking  toward  funda¬ 
mental  and  perhaps  increasingly  per¬ 
manent  results.  In  addition  to  a  ne¬ 
cessary  amount  of  research  on  im¬ 
mediate  --  and  relatively  transitory 
problems  in  economics,  there  should  be 
increased  effort  to  conduct  studies  aim¬ 
ing  to  reveal  underlying  principles  and 
fundamental  relations. 

Eric  Englund. 

SOME  RECENT  DEVELOPMENTS  IN  AGRI¬ 
CULTURAL  RESEARCH  IN  THE  BRITISH 

EMPIRE 

One  of  the  outstanding  develop¬ 
ments  in  agricultural  research  during 
the  period  covered  by  the  present  re¬ 
port  has  been  the  increased  attention 
which  has  been  given  to  its  upbuilding 
in  the  British  Empire.  This  movement 
has  been  sponsored  quite  frankly  as  a 
phase  of  imperial  policy  and,  as  would 
be  expected,  its  appeal  for  govern¬ 
mental  support  has  been  less  to  altru¬ 
ism  than  to  an  enlightened  self- 
interest.  Nevertheless  the  truism  that 
science  knows  no  national  boundaries 
carries  with  it  a  clear  implication  that 
progress  in  research  by  any  nation  is 


a  matter  of  concern  to  all  the  peoples  of 
the  earth,  and  from  this  standpoint  the 
material  strengthening  of  agricultural- 
research  agencies  which  seems  likely 
to  ensue  is  a  matter  of  world-wide  in¬ 
terest  and  significance. 

Much  of  the  initiative  for  the  recent 
developments  may  be  accredited  to  the 
Empire  Marketing  Board.  This  board 
was  appointed  in  May,  1926,  upon  the 
recommendation  of  the  Imperial  Eco¬ 
nomic  Committee,  an  official  body  or¬ 
ganized  during  the  postwar  years  to 
foster  the  development  of  the  British 
Empire  as  an  economic  entity.  Much 
of  the  board’s  membership  was  drawn 
from  the  committee  itself,  and  the 
chairman  of  the  board  is  the  Secre¬ 
tary  of  State  for  Dominion  Affairs  and 
for  the  Colonies.  A  parliamentary 
grant  of  500,000  pounds  for  the  first 
few  months  and  1,000,000  pounds  per 
year  thereafter  was  made  available 
immediately,  and  without  statutory 
limitation  aside  from  a  general  direc¬ 
tion  to  employ  these  amounts  in  “  fur¬ 
thering  the  marketing  of  Empire  prod¬ 
uce”  in  Great  Britain. 

The  board  early  decided  upon  the 
utilization  of  a  considerable  proportion 
of  its  funds  in  research.  It  was  felt 
that  if  its  efforts  were  to  be  perma¬ 
nently  effective  it  must  do  much  more 
than  undertake  an  intensive  advertis¬ 
ing  campaign  based  on  patriotic  ap¬ 
peal.  “  It  is  no  good  telling  the  public 
to  buy  Empire  produce,”  the  board  rea¬ 
soned,  “  unless  it  is  obtainable  in  the 
shops,  good  in  quality,  and  reasonable 
in  price.  .  .  .  The  best  service  that 
can  be  done  to  the  Empire  producer  is 
to  place  freely  at  his  disposal  the  re¬ 
sources  of  science  and  economic  inves¬ 
tigation — to  see  that  he  is  made  aware 
of  the  latest  methods  of  sowing  and 
planting,  of  tending  and  harvesting ;  to 
show  him  how  his  produce  should  be 
graded  and  packed  to  insure  that  it  is 
transported  safely  and  without  deteri¬ 
oration  ;  to  suggest  lastly  how  its  pre¬ 
sentation,  in  the  shop  window  or  on 
the  counter,  may  be  fitted  to  win  the 
housewife’s  critical  eye.” 

The  work  of  the  board  was  there¬ 
upon  subdivided  into  scientific  re¬ 
search,  economic  investigations,  and 
publicity.  As  regards  research,  it 
made  no  attempt  to  engage  in  such 
work  directly,  as  its  function  was  vis¬ 
ualized  from  the  outset  to  be  that  of 
“fortifying  existing  scientific  institu¬ 
tions  in  such  measure  as  would  enable 
them  to  intensify  or  develop  their 
work,  and  of  making  possible  the  estab¬ 
lishment  of  new  institutions  to  meet 
new  and  proven  needs.” 


74 


KEPOBT  ON  THE  EXPERIMENT  STATIONS,  192  8 


The  fundamental  necessity  for  in¬ 
creased  scientific  research  in  the  Em¬ 
pire  was  acknowledged  without  quali¬ 
fication,  and  the  board  has  felt  that  in 
the  vigorous  support  of  scientific  re¬ 
search  it  has  “  an  evident  duty  and  a 
notable  opportunity.”  As  a  result  of 
its  survey  of  the  situation,  the  board 
declared  that  “  it  is  plain  that  the  re¬ 
sults  of  even  proved  agricultural  re¬ 
search  have  as  yet  found  but  a  very 
imperfect  refiection  in  the  practical 
agriculture  of  the  Empire.  It  is  plain 
that  Empire  development,  and  there¬ 
fore  Empire  marketing,  postulate  the 
examination  of  a  wide  and  diverse 
range  of  problems,  many  of  which  have 
not,  so  far,  been  subjected  to  scientific 
examination  at  all.  It  is  plain  that 
Empire  expenditure  on  agricultural 
scientific  research  and  the  dissemina¬ 
tion  of  its  results  still  falls  short  not 
merely  of  Empire  requirements  but  of 
the  scale  attained  by  at  least  one  other 
nation  with  lesser  responsibilities.” 

During  the  period  from  July,  1926,  to 
May,  1928,  the  board  approved  allot¬ 
ments  of  well  over  1,000,000  pounds  for 
research  projects  and  institutions. 
Many  of  these  grants  are  to  be  dis¬ 
tributed  over  a  period  as  long  as  five 
years,  but  by  March  31,  1928,  actual 
expenditures  had  been  made  of  112,784 
pounds.  In  a  number  of  instances,  the 
grants  were  made  contingent  upon  the 
raising  of  supplementary  funds  from 
other  sources,  and  those  thus  far  re¬ 
ported  have  totaled  on  a  5-year  basis 
871,086  pounds. 

In  its  allotment  of  funds  the  board 
has  endeavored  to  regard  as  its  prime 
function  the  furtherance  of  basic  re¬ 
search,  applicable  sometimes  tO'  the 
whole  of  the  Empire  but  always  to 
more  than  one  of  its  countries.  “  It 
has  deliberately  chosen  the  part  of  sus¬ 
taining  scientific  enterprises  whose 
wide  bearing  or  distant  range  removed 
them  from  the  scope  of  any  single  Em¬ 
pire  government.”  Many  of  the  initial 
appropriations  have  been  made  to  sci¬ 
entific  institutions  in  Great  Britain, 
where,  broadly  speaking,  scientific 
work  of  general  interest  is  at  present 
more  fully  developed  as  well  as  more 
accessible  for  the  board’s  scrutiny,  but 
the  ultimate  aim  is  to  increase  the 
relative  allotments  to  overseas  institu¬ 
tions  as  their  facilities  increase  and 
closer  contacts  are  forthcoming. 

One  of  the  major  projects  which  the 
board  is  fostering  is  the  development 
of  a  chain  of  tropical  and  subtropical 
central  research  stations.  Assistance 
has  already  been  granted  to  the  Im¬ 
perial  College  of  Tropical  Agriculture 


at  Trinidad,  where  an  allotment  of 
21,000  pounds  for  capital  expenditure 
will  be  matched  by  a  like  amount  con¬ 
tributed  by  the  Empire  Cotton  Grow¬ 
ing  Corporation  and  where  8,000 
pounds  in  addition  has  been  allotted 
for  maintenance.  It  has  also  appro¬ 
priated  6.000  pounds  for  three  years 
toward  the  cost  of  maintenance  of  the 
Amani  Institute  in  Tanganyika  Terri¬ 
tory,  an  institution  originally  founded 
by  the  Germans  during  their  occu¬ 
pancy  of  the  region  and  now  being  re¬ 
stored  in  part  by  contributions  by  the 
Governments  of  several  East  African 
dependencies.  A  third  grant  of  25,000 
pounds  for  capital  expenditure  and 
5,000  pounds  additional  per  annum  for 
five  years  has  been' made  to  establish  a 
tropical-research  station  in  Queens¬ 
land  in  duplication  of  a  similar  appro¬ 
priation  by  the  Commonwealth  of  Aus¬ 
tralia.  As  a  fourth  member  of  the 
chain,  the  Government  of  the  Union  of 
South  Africa  has  tendered  the  services 
of  its  Veterinary  Eesearch  Station  at 
Onderstepoort,  and  it  is  expected  that 
eventually  other  institutions  wTl  be 
added. 

Another  important  undertaking 
which  is  still  under  consideration  looks 
toward  the  better  organization  of  the 
colonial  agricultural  services.  A  com¬ 
mittee  headed  by  Lord  Lovat,  Parlia¬ 
mentary  Secretary  for  the  Dominions, 
recommended  in  March,  1928,  the  ap¬ 
pointment  of  a  colonial  advisory  coun¬ 
cil  of  agriculture  and  animal  health 
and  the  formation  of  a  colonial  agri¬ 
cultural  service.  The  council  would 
coordinate  agricultural  research  in 
what  are  termed  the  nonself-governing 
dependencies,  while  the  colonial  agri¬ 
cultural  service  would  include  a  spe¬ 
cialist  wing  for  research  and  an  agri¬ 
cultural  wing  for  administrative  work. 
The  Empire  Marketing  Board  has  al¬ 
lotted  22,000  pounds  per  annum  for 
five  years  to  this  project,  and  it  is 
expected  that  about  five  times  this 
amount  will  be  contributed  by  the 
colonial  governments. 

The  allotments  of  the  board  for  spe¬ 
cific  branches  of  research  have  covered 
a  wide  range  of  subjects.  Prominent 
among  these  is  the  development  of 
low^-temperature  research,  for  which 
a  total  of  164,500  pounds  has  been 
made  available.  The  projects  include 
the  enlargement  of  a  low-temperature 
research  station  at  Cambridge,  the 
erection  of  a  new  station  at  East  Mai¬ 
ling  for  cold-storage  experiments  with 
fruit  on  a  semicommercial  scale,  and 
investigations  of  the  refrigerated 
transportation  of  Irish  Free  State  dairy 
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products.  Still  another  grant  has  been 
approved  for  the  establishment  of  a 
low-temperature  research  station  at 
Trinidad,  where  the  effects  of  cold 
storage  on  tropical  fruits,  especially 
the  banana,  are  being  taken  up  in  in¬ 
formal  cooperation  with  the  Cam¬ 
bridge  station. 

Other  horticultural  studies  are  pro¬ 
jected  under  grants  to  the  East  Mai¬ 
ling,  Long  Ashton,  and  Cheshunt  re¬ 
search  stations  for  the  extension  of 
their  work,  and  the  establishment  in 
cooperation  with  the  Government  of 
Sierra  Leone  of  an  experimental  fruit 
farm  for  ascertaining  the  cost  of  grow¬ 
ing  and  shipping  bananas  and  grape¬ 
fruit.  A  small  allotment  has  also  been 
made  to  the  Government  of  Fiji  for 
use  in  the  improvement  of  methods  of 
cultivation,  handling,  drying,  and  grad¬ 
ing  of  copra,  and  another  has  pro¬ 
vided  for  studies  in  Trinidad  looking 
toward  the  production  of  a  variety 
of  bananas  immune  to  the  banana 
disease. 

The  board  has  contributed  8,000 
pounds  toward  the  erection  of  a  new 
building  to  house  the  Imperial  Bureau 
of  Mycology,  11,600  pounds  for  studies 
in  Scotland  of  the  virus  diseases  of 
potatoes,  and  520  pounds  for  an  in¬ 
vestigation  of  the  dry-rot  disease  of 
swedes  and  turnips  by  the  Ministry 
of  Agriculture  and  Fisheries.  A  grant 
of  800  pounds  to  the  Rothamsted  Ex¬ 
perimental  Station  will  permit  of  the 
erection  of  six  so-called  “  Wisconsin  ” 
tanks  whereby  the  temperature  and 
humidity  of  the  soil  can  be  controlled. 
These  will  be  used  for  studies  of  cot¬ 
ton  diseases  of  special  interest  to 
growers  in  the  Sudan. 

In  the  field  of  entomology,  three  ma¬ 
jor  projects  have  been  authorized. 
These  provide,  respectively,  15,000 
pounds  capital  for  the  establishment 
and  5,000  pounds  per  annum  for  five 
years  for  the  maintenance  of  a  labora¬ 
tory  in  Buckinghamshire  for  breeding 
beneficial  parasites,  20,000  pounds 
capital  for  the  establishment  of  an  in¬ 
stitute  of  entomology  at  the  University 
of  Cambridge,  and  30,000  pounds  for 
the  provision  of  adequate  accommoda¬ 
tions  for  the  department  of  entomology 
at  the  Natural  History  Museum. 
Smaller  amounts  have  also  been  made 
available  for  studies  of  the  entomo¬ 
logical  control  of  noxious  weeds  at 
Cawthron  Institute,  New  Zealand,  and 
of  the  insects  injurious  to  dried  fruits 
and  other  stored  products. 

One  of  the  most  comprehensive  proj¬ 
ects  under  way  is  the  pasture  investi¬ 


gation.  This  project  deals  with  the 
mineral  content  of  natural  pastures, 
with  specific  reference  to  deficiencies 
in  the  soil  and  their  effect  on  the 
growth  and  strength  of  livestock.  For 
this  study  10,000  pounds  has  been  al¬ 
lotted  to  the  Rowett  Research  Insti¬ 
tute  of  Aberdeen,  12,375  pounds  to 
work  in  Australia,  4,000  pounds  to 
New  Zealand,  and  10,000  pounds  in 
Southern  Rhodesia.  With  the  excep*- 
tion  of  the  work  in  Aberdeen,  these 
amounts  are  duplicated  by  like  sums 
from  local  sources,  so  that  the  total 
expenditure  available  on  the  project 
may  be  62,750  pounds. 

The  Universities  of  Cambridge  and 
Edinburgh  have  received  allotments  of 
7,000  and  10,000  pounds,  respectively, 
for  animal-breeding  work.  The  latter 
institution  has  also  been  given  25,000 
pounds  for  research  in  cooperation, 
with  the  British  Association  for  the 
Woollen  and  Worsted  Industries,  on 
fundamental  studies  of  sheep-breeding 
problems  and  the  determination  of  ef¬ 
fective  standards  for  raw  wool.  Fur¬ 
thermore,  there  is  a  grant  of  1,900 
pounds  for  a  study  of  stock-rearing 
problems  in  Palestine  which  has  al¬ 
ready  revealed  considerable  improve¬ 
ments  in  calf-raising  methods  and  has 
attracted  much  local  attention. 

In  poultry  research  two  projects 
have  been  approved,  one  of  19,500 
pounds  to  the  Rowett  Institute  for 
several  studies  and  the  other  of  3,700 
pounds  to  the  Ontario  Agricultural 
College  for  a  study  of  quality  in  eggs 
and  the  effect  of  dietary  factors  on 
hatchability.  The  National  Institute 
for  Research  in  Dairying  at  Reading 
has  received  3,200  pounds  for  studies 
of  “  red  spot  ”  in  cheese  and  “  fish¬ 
iness  ”  in  dairy  products,  and  the 
Board  of  Agriculture  for  Scotland,  the 
Scottish  Board  of  Health,  and  the 
Ministry  of  Home  Affairs  for  Northern 
Ireland  7,760  pounds  for  an  investiga¬ 
tion  of  the  utilization  and  marketing 
of  dairy  products,  including  the  feed¬ 
ing  of  milk  to  school  children. 

Several  other  dietetic  problems  are 
receiving  attention  from  the  board. 
Two  of  these  deal  with  vitamins,  one 
at  the  Lister  Institute  on  the  vitamin 
content  of  fruits,  vegetables,  and  dairy 
produce,  for  which  4,000  pounds  per 
year  is  allotted  for  five  years,  and  the 
other  a  study  of  the  nature  of  the  vari¬ 
ations  in  the  vitamin  content  of  cod- 
liver  oils,  for  which  3,000  pounds  has 
been  assigned.  A  third  project  takes 
up  physiological  and  pathological  con¬ 
ditions  associated  with  certain  rational 


76 


EEPOET  ON  THE  EXPERIMENT  STATIONS,  192  8 


and  specialized  diets,  and  is  being  car¬ 
ried  on  at  the  Rowett  Institute. 

The  economic  investigations  thus  far 
center  around  the  marketing  methods 
in  England  and  Wales,  the  Ministry 
of  Agriculture  and  Fisheries  having  a 
grant  of  40,000  pounds  per  annum  for 
five  years,  which  is  being  used  in  co¬ 
operation  with  several  educational  in¬ 
stitutions.  There  are  also  available 
smaller  grants  for  studies  of  egg  mar¬ 
keting  in  Scotland,  the  marketing  of 
Northern  Ireland  produce,  cooperative 
marketing  in  Jamaica  and  elsewhere, 
and  the  export  of  pedigree  stock  and 
improved  seeds.  Much  of  this  work  is 
being  supplemented  by  demonstrations. 

One  of  the  most  important  and  far- 
reaching  undertakings  of  the  board  has 
doubtless  been  its  financing  of  the  Im¬ 
perial  Agricultural  Conference.  This 
body  was  in  session  in  London  from 
October  4  to  28,  1927,  and  its  meetings 
were  followed  by  a  tour  of  research 
institutions  in  England  and  Wales, 
Scotland,  and  Northern  Ireland.  About 
200  delegates  were  in  attendance,  rep¬ 
resenting  nearly  every  domain  under 
the  British  flag,  and  with  Lord 
Bledisloe,  Parliamentary  Secretary  of 
the  Ministry  of  Agriculture  and  Fish¬ 
eries,  as  chairman.  Originally  sug¬ 
gested,  it  appears,  by  Sir  John  Russell, 
in  1925,  this  was  the  first  conference  of 
research  Vv^orkers  for  the  entire  Empire 
ever  attempted,  and  a  gathering  of 
great  value  from  the  standpoint  of 
both  imperial  solidarity  and  the  pro¬ 
motion  of  agricultural  research. 

Among  what  may  be  described  as  the 
by-products  of  the  conference  were  the 
numerous  documents  prepared  for  its 
sessions,  many  of  which  brought  into 
readily  available  form  information 
which  had  been  widely  scattered. 
Among  this  material  was  a  review  of 
the  status  of  agricultural-research 
work  in  Great  Britain  and  Northern 
Ireland,  a  similar  review  of  work  in 
the  overseas  Empire,  abstracts  of 
recent  papers  on  agricultural  research 
in  Great  Britain,  and  a  list  of  agricul¬ 
tural  research  workers  in  the  British 
Empire.  Arrangements  were  made  in 
the  case  of  some  of  this  information  to 
secure  hereafter  its  systematic  com¬ 
pilation  and  issue. 

Many  matters  of  importance  were 
considered  by  the  conference,  and  in 
most  cases  formal  recommendations 
were  adopted.  The  conference  in¬ 
dorsed  the  plan  of  the  chain  of  central 
tropical  and  subtropical  research  sta¬ 


tions  previously  referred  to,  and  sug-^ 
gested  that  they  should  in  the  main 
confine  themselves  to  long  range  and 
wide  range  research.  It  advocated 
the  establishment  of  imperial  clearing 
stations  for  soil  science  at  Rotham- 
sted,  animal  nutrition  at  the  Rowett 
Research  Institute,  and  animal  health 
in  London,  and  the  formation  on  a 
smaller  scale  of  correspondence  cen¬ 
ters  for  several  other  subjects.  It 
gave  much  attention  to  problems  asso¬ 
ciated  with  the  recruitment  and  train¬ 
ing  of  adequate  personnel,  and  it  made 
many  detailed  recommendations  as  to 
the  development  of  specific  subjects. 

In  most  cases  the  recommendations 
of  the  conference  involved  the  expen¬ 
diture  on  a  cooperative  basis  of  funds 
to  be  supplied  by  the  various  consti¬ 
tuent  parts  of  the  Empire,  and  au¬ 
thority  was  lacking  for  their  repre¬ 
sentatives  to  make  definite  commit¬ 
ments  of  funds.  Delay  has  therefore 
resulted  in  putting  into  effect  many  of 
the  projects  on  which  there  was  gen¬ 
eral  agreement,  and  some  pessimism 
has  been  expressed  over  the  time  re¬ 
quired  to  make  this  large  cooperative 
venture  fully  effective.  As  a  means  of 
remedying  some  of  the  difticulties. 
Nature  has  suggested  that  “  the  best 
means  for  insuring  that  no  time  will 
be  lost  between  passing  schemes  for 
cooperative  research  and  putting  them 
into  effect  would  be  to  create  imme¬ 
diately  a  central  fund,  based  upon 
contributions  of  each  constituent  part 
of  the  Empire,  and  large  enough  to 
permit  of  immediate  action  being 
taken  by  an  Empire  research  council 
upon  which  the  Dominions,  India,  and 
the  Colonies  are  properly  represented.” 

A  second  conference  of  similar  scope 
has  been  arranged  to  meet  in  Aus¬ 
tralia  in  1932,  by  which  time  it  is 
hoped  that  substantial  progress  will 
have  been  made  along  the  various  lines 
projected.  In  the  meantime,  however, 
definite  and  tangible  results  are 
accruing  from  the  large  expenditures 
controlled  by  the  Empire  Marketing 
Board,  and  it  is  the  prevailing  feel¬ 
ing  that  in  many  more  or  less  intan¬ 
gible  -ways  the  conference,  as  stated 
by  its  chairman  at  the  closing  session, 
has  been  “  a  great  step  forward  with 
a  view  to  the  spread  of  ascertained 
knowledge  to  meet  the  needs  of  the 
Empire  in  relation  to  its  most  vital 
industry.” 

Howard  Lawton  Knight. 


PUBLICATIONS  OF  THE  STATIONS  (1927-28) 


The  following  is  a  list  of  regular 
publications  of  the  stations  received  by 
the  otSce  during  tlie  year  ended  June 
30,  1928.  It  includes  770  publications, 
classified  as  follows :  Meteorology,  12 ; 
soils  and  fertilizers,  39  ;  field  crops,  93  ; 
horticulture,  83 ;  forestry,  8 ;  plant  dis¬ 
eases,  47 ;  entomology  and  zoology,  53 ; 
foods  and  human  nutrition,  18 ;  animal 
production,  89;  dairying,  42;  diseases 
of  livestock,  23 ;  agricultural  engineer¬ 
ing,  28 ;  economics  and  sociology,  117 ; 
and  reports,  periodicals,  regulatory, 
and  miscellaneous  publications,  118. 

METEOROLOGY 

Meteorological  observations  at  the  Massa¬ 
chusetts  Agricultural  Experiment  Station. 
J.  E.  Ostrander  et  al.  Mass.  Sta.  Met. 
Buis.  462-474,  4  p.  each.  1927-1928. 

SOILS— FERTILIZERS 

SOILS 

Woodford  County  Soils.  R.  S.  Smith,  E 
E.  DeTurk,  F.  'C.  Bauer,  and  L.  H.  Smith. 
Ill.  Sta.  Soil  Rpt.  30.  57  p.,  illus.  1927. 
Lee  County  Soils.  R.  S.  Smith,  O.  I.  Ellis 
E.  E.  DeTurk.  F.  C.  Bauer,  and  L.  H. 
Smith.  Ill.  Sta.  Soil  Rpt.  37,  65  p.,  illus. 
1927. 

Ogle  County  Soils.  R.  S.  Smith,  O.  I.  Ellis, 
B.  B.  DeTurk,  F.  C.  Bauer,  and  L.  H. 
Smith.  Ill.  Sta.  Soil  Rpt.  38,  60  p.,  illus 
1927. 

Logan  County  Soils.  R.  S.  Smith,  E.  E. 
DeTurk,  F.'  C.  Bauer,  and  L.  H.  Smith. 
Ill.  Sta.  Soil  Survey  Rpt.  39,  56  p.,  illus. 
1927. 

Soil  Survey  of  lo-wa. — Greene  County  Soils. 
W.  H.  Stevenson,  P.  E.  Brown,  et  al. 
Iowa  Sta.  Soil  Survey  Rpt.  44,  72  p., 
illus.  1927. 

Soil  Survey  of  Iowa. — Des  Moines  County 
Soils.  W.  H.  Stevenson.  P.  E.  Brown, 
et  al.  Iowa  Sta.  Soil  Survey  Rpt.  45, 
72  p.,  illus.  1927. 

Soil  Survey  of  Iowa. — Benton  County  Soils. 
W.  H.  Stevenson,  P.  E.  Brown,  et  al. 
Iowa  Sta.  Soil  Survey  Rpt.  46,  72  p., 
illus.  1927. 

Soil  Survey  of  Iowa. — Grundy  County  Soils. 
W.  H.  ‘Stevenson,  P.  E.  Brown,  et  al. 
Iowa  Sta.  Soil  Survey  Rpt.  47,  59  p., 
illus.  1927. 

Soil  Survey  of  Iowa. — Floyd  County  Soils. 
W.  H.  Stevenson,  P.  E.  Brown,  et  al. 
Iowa  Sta.  Soil  Survey  Rpt.  48,  71  p., 
illus.  1927. 

Soil  Survey  of  Iowa. — North  County  Soils 
W.  H.  Stevenson,  P.  E.  Brown,  et  al 
Iowa  Sta.  Soil  Survey  Rpt.  49,  75  p., 
illus.  1927. 

The  Soils  of  Bowie,  Denton,  Freestone  and 
Red  River  Counties.  G.  S.  Fraps.  Tex. 
Sta.  Bui.  375,  48  p.,  illus.  1928. 

Zeolite  Formation  and  Base-Exchange  Re¬ 
actions  in  Soils.  P.  S.  Burgess  and  W. 
T.  McGeorge.  Ariz.  Sta.  Tech.  Bui.  15, 
p.  [359]-399,  illus.  1927. 


Vitamin-Like  Substances  in  Plant  Nutri¬ 
tion.  J.  F.  Breazoale.  Ariz.  Sta.  Tech. 
Bui.  16,  p.  400-417,  illus.  1927. 

The  Action  of  Aluminum,  Ferrous  and  Fer¬ 
ric  Iron,  and  Manganese  in  Ba^e-Fx- 
change  Reactions.  O.  C.  Magistad. 
Ariz.  Sta.  Tech.  Bui.  18,  p.  445-463. 
1928. 

Alkali  Soil  Studies  and  Methods  of  Recla¬ 
mation.  P.  S.  Burgess.  Ariz.  Sta.  Bui. 
123,  p.  156-181,  illus.  1928. 

Hungarian  Alkali  Soils  and  Methods  of 
Their  Reclamation.  A.  A.  J.  De  ’Sig- 
mond.  Calif.  Sta.  Spec.  Pub.,  156  p., 
illus.  1927. 

The  Effect  of  Green  Manures  and  Crop  Resi¬ 
dues  on  Soil  Reaction.  W.  G.  Sackett, 
A.  Kezer,  I.  W.  Ferguson,  and  J.  C. 
Ward.  Colo.  Sta.  Bui.  324,  31  p.  1928. 
The  Maintenance  of  Crop  Production  on 
Semi-Arid  Soil.  F.  J.  Sievers  and  H.  F. 
Holtz.  Wash.  Col.  Sta.  Pop.  Bui.  138, 
29  p.,  illus.  1927. 

The  General  Soil  Flora.  H.  J.  Conn.  The 
Bacterial  Flora  of  Four  Soils  Compared 
by  the  Direct  Microscopic  Method.  L.  M. 
Thatcher  and  H.  J.  Conn.  N.  Y.  State 
Sta.  Tech.  Bui.  129,  27  p.  1927. 

The  Numbers  of  Microorganisms  in  Car¬ 
rington  Loam  as  Influenced  by  Different 
Soil  Treatments.  L.  W.  Erdman.  Iowa 
Sta.  Res.  Bui.  109,  p.  229-259,  illus. 
1928. 

Soil  Sterilization  for  Seedbeds  and  Green¬ 
houses.  W.  G.  Sackett.  Colo.  Sta.  Bui. 
321,  24  p.,  illus.  1927. 

Studies  on  Nitrification  and  Its  Relation  to 
Crop  Production  on  Carrington  Loam 
Under  Different  Treatment.  L.  W.  Erd¬ 
man  and  H.  Humfeld.  Iowa  Sta.  Res. 
Bui.  110,  p.  261-291,  illus.  1928. 

The  Recovery  of  Soil  Nitrogen  Under  Vari¬ 
ous  Conditions  as  Measured  by  Lysimeters 
of  Different  Depths.  C.  A.  Mooc'rs,  W.  H. 
Macintire,  and  J.  B.  Young.  Tenn.  Sta. 
Bui.  138,  30  p.,  illus.  1927. 

Relation  of  the  Potash  Removed  by  Crops 
to  the  Active,  Total,  Acid-Soluble,  and 
Acid-Insoluble  Potash  of  the  Soil.  G.  S. 
Fraps.  Tex.  Sta.  Bui.  355,  33  p.,  illus. 
1927. 

Crop  Yields  from  Illinois  Soil  Experiment 
Fields  in  1926.  F.  C.  Bauer.  Ill.  Sta. 
Bui.  296,  p.  19-40,  illus.  1927. 

Lessons  from  the  Morrow  Plots.  E.  E.  De- 
Turk,  F.  C.  Bauer,  and  L.  H.  Smith.  Ill. 
Sta.  Bui.  300,  p.  106-140  illus.  1927. 
Crop  Yields  from  Illinois  Soil  Experiment 
Fields  in  1927.  F.  C.  Bauer.  Ill.  Sta. 
Bui.  305,  p.  343-369.  1928. 


FERTILIZERS 

Artificial  Manure  Production  on  the  Farm. 
W.  A.  Albrecht.  Mo.  Sta.  Bui.  258,  20  p., 
illus.  1927. 

Artificial  Manure  from  Straw.  R.  C.  Col- 
lison  and  H.  J.  Conn.  N.  Y.  State  Sta. 
Circ.  95,  3  p.  1928. 

The  Degree  of  Response  of  Different  Crops 
to  Various  Phosphorus  Carriers.  B.  L. 
Hartwell  and  S.  C.  Damon.  R.  I.  Sta. 
Bui.  209,  19  p.  1927. 

The  Agricultural  Value  of  Specially  Pre¬ 
pared  Blast-Furnace  Slag,  Preliminary 
Report.  J.  W.  White.  Pa.  Sta.  Bui. 
220,  19  p.,  illus.  1928. 
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Economic  Values  of  Different  Forms  and 
Amounts  of  Asricnltural  Lime.  J.  W. 
TVliite  and  F.  J.  Holben.  Pa.  Sta.  Bui. 
211,  23  p.,  illus.  1927. 

The  Effect  of  Sulphur  on  Soils  and  on  Crop 
Yields.  R.  R.  McKibbin.  Md.  Sta.  Bui. 
206.  p.  65-114.  illus.  1928. 

The  Stimulation  of  Plant  Response  on  the 
Raw  Peat  Soils  of  the  Florida  Everglades 
TT:rough  the  Use  of  Copper  Sulphate  and 
,  OU'er  Chemicals.  (A  preliminary  report.) 

R.  V.  Allison,  C.  C.  Bryan,  and  .1.  H. 
Hnnter.  Fla.  Sta.  Bui.  190,  p.  33-80, 
illus.  1927. 

A  Preliminary  Report  on  the  Value  of  Hairy 
Vetch  and  Crimson  Clover  for  Green  hla-  | 
nure.  R.  P.  Bledsoe.  Ga.  Sta.  Bui.  146,  i 
p.  187-208.  1927. 

A  Nitrogen  Factory  on  Every  Farm.  O.  H. 
Sears'^.  Ill.  Sta.  Circ.  326,  12  p.,  illus. 
1928. 

New  Fertilizers  on  the  Market  for  1928 : 
Suggestions  for  Their  Use.  C.  A.  Mooers. 
Teun.  Sta.  Circ.  18.  2  p.  1928. 

Fertilizers  for  West  Tennessee.  C.  A. 
Mooers.  Tenn  Sta.  Circ.  20,  4  p.,  illus. 

•  1928. 

Fertilizer  Ratios  for  Prince  George  County. 

A.  G.  McCall.  Md.  Sta.  Bui.  294,  p. 
35-51,  illus.  1928. 

FIELD  CROPS 

Impermeable  Seed  of  Alfalfa.  _A.  M.  Lute. 

Colo.  Sta.  Bui.  326,  36  p..  illus.  1928. 
Rules  and  Regulations  for  the  Certification 
of  Grimm  and  Cossack  Alfalfa  Seed. 

C  B.  Ahlson  and  L.  D.  Raeder.  Idaho 
Sta.  Bui.  158,  17  p.,  illus.  1928.  LBr- 
roneously  numbered  158.] 

Alfalfa  Production  in  Kansas.  R.  I.  Throck¬ 
morton  and  S.  C.  Salmon.  Kans.  Sta. 
Bui  242.  42  p..  illus.  1927. 

Inoculation  of  Alfalfa  on  Lime-Deficient 
Sandy  Soils :  Soil  Transfer  vs.  Use  of 
Cultures.  F.  .T.  Alway  and  G.  H.  Nesom. 
Minn.  Sta.  Tech.  Bui.  46,  62  p.,  illus. 

1927 

Alfalfa  in  Nebraska.  T.  A.  Kiesselbach  and 

A.  Anderson.  Nebr.  Sta.  Bui.  222,  27  p., 

illus.  1927.  ,  04- 

Why  Alfalfa  Fails.  F.  M.  Rolfs.  Okla.  Sta. 

Circ.  64.  4  p.  1927.  . 

Organic  Food  Reserves  in  Relation  to  the 
Growth  of  Alfalfa  and  Other  Perennial 
Herbaceous  Plants.  L.  F.  Graber,  N.  T. 
Nelson,  W.  A.  Leukel,  and  W.  B.  Albert. 
Wis.  Sta.  Research  Bui.  80,  128  p.,  illus. 
1927. 

Varieties  of  Barley  for  Illinois.  G.  II.  Dun- 
gan.  R.  W.  Stark,  and  W.  L.  BuiTison. 
Ill.  Sta.  Bui.  297.  p.  41-52,  illus.  1927. 
Barley  Growing.  H.  D.  Hughes  and  L.  C. 
Burnett.  Iowa  Sta.  Circ.  109,  8  p;,  illus. 

1928 

Kentucky  Bluegrass  in  Missouri.  B.  M. 
King.  ■  Mo.  Sta.  Circ.  155,  11  p.,  illus. 
1927. 

Edil)le  Canna  in  the  Waimea  District  of 
Hawaii.  J.  C.  Rippeiffon  and  R.  A. 
Goff.  Hav/aii  Sta.  Bui.  57,  41  p.,  illus. 
1928 

Chicorv  Growing  in  Michigan.  C.  E.  Cor- 
many.  Mich.  Sta.  Spec.  Bui.  167,  11  p., 
illus.  1927. 

Inferioritv  of  Foreign  Red  Clover  Seed. 

B.  M.  King.  Mo.  Sta.  Circ.  166,  4  p., 
illus.  1928. 

Relative  Adaptability  of  Red-Clover  Seed  of 
Different  Origins.  R.  G.  Wiggans.  N.  Y. 
Cornell  Sta.  Bui.  463,  38  p.,  illus.  1928. 
Fertilizer  Experiments  with  Corn.  ,T.  T. 
Williamson,  W.  H.  Appleton,  and  H.  B. 
Helms.  Ala.  Sta.  Circ.  52,  12  p.  1927. 
Corn  Varieties  in  Arkansas.  C.  K.  McClel¬ 
land.  Ark.  Sta.  Bui.  217,  53  p.,  illus. 
1927. 


Cultivation  Experiments  with  Corn.  M.  Nel¬ 
son  and  C.  K.  McClelland.  Ark.  Sta.  Bui. 
219,  26  p.  1927. 

Effect  of  Different  Dates  of  Planting  Corn 
on  Yields.  C.  K.  McClelland.  Ark.  Sta. 
Bui.  222,  14  p.,  illus.  1927. 
Productiveness  of  Certain  Varieties  of  Corn 
in  Illinois.  G.  II.  Dungan  and  W.  L. 
Burlison.  Ill.  Sta.  Bui.  294,  p.  569-583. 
1927. 

Experiments  in  Crossing  Varieties  as  a 
'Moans  of  Improving  Productiveness  in 
Corn.  L.  H.  Smith  and  A.  M.  Brunson. 
Ill.  Sta.  Bui.  306,  p.  373-386.  1928. 

Some  Effects  of  Method  of  Application  of 
Fertilizers  on  Corn  and  Soils.  F.  B, 
wSinih.  Iowa  Sta.  Research  Bui.  104,  p. 
6.5-104,  illus.  192T. 

The  Inheritance  of  Reaction  to  Ustilago 
zeae  in  Maize.  F.  R.  Immer.  Minn.  Sta. 
Tech.  Bui.  51,  62  p.,  illus.  1927. 

Corn  Experiments,  1927,  South  Mississippi 
Branch  Experiment  Station.  E.  B.  Fer¬ 
ris.  Miss.  Sta.  Circ.  76,  7  p.,  illus.  1927. 
Corn  for  North  Dakota.  P.  ,1.  Olson,  H.  L. 
Walster.  and  T.  H.  Hopper.  N.  Dak. 
Sta.  Bui.  207,  106  p..  illus.  1927. 

Corn  Variety  and  Fertilizer  Experiments. 
W.  B.  Rogers  and  J.  D.  Warner.  S.  C. 
Sta.  Bui.  248,  38  p.,  illus.  1928. 
Variations  of  Water  and  Dry  Matter  in  the 
Leaves  of  Pima  and  Acala  Cotton.  R.  S. 
Hawkins.  Ariz.  Sta.  Tech.  Bui.  17,  p. 
417-444,  illus.  1927. 

The  Inheritance  of  Red  Plant  Color  in  Cot¬ 
ton.  J.  O.  Ware.  Ark.  Sta.  Bui.  220, 
SO  p.  1927. 

Soil  Temperature  Studies  with  Cotton. — I, 
Apparatus  for  the  control  of  soil  temper¬ 
ature  for  experimental  purposes;  II,  The 
relation  of  soil  temperature  to  the 
germination  and  growth  of  cotton.  A.  F. 
Camp  and  M.  N.  Walker.  Fla  Sta.  Bui. 
189,  32  p.,  illus.  1927. 

Vicinism  or  Natural  Crossing  in  Cotton. 
H.  B.  Brown.  Miss.  Sta.  Tech.  Bui.  13, 
14  p.  1927. 

Varieties  of  Cotton  for  Oklahoma.  L.  L. 

Ligon.  Okla.  Sta.  Bui.  175,  22  p.  1928. 
Some  Effects  of  Late  Defoliation  on  Cotton. 

C.  A.  Ludwig.  S.  C.  Sta.  Bui.  238,  23  p., 
illus.  1927. 

Cotton  Variety  Experiments.  T.  S.  Buie,  W. 
B.  Rogers,  and  E,  E.  Hall.  S.  C.  Sta. 
Eul.  244,  22  p.  1928. 

Cotton  Fertilizer  Experiments.  T.  S.  Buie 
and  J.  D.  Warner.  S.  C.  Sta.  Bui.  245, 
32  p.,  illus.  1928. 

The  Spacing  of  Cotton.  C.  A.  Mooers. 

Tenn.  Sta.  Circ.  19,  2  p.  1928. 

Varieties  of  Cotton  for  the  Gulf  Coastal 
Plains  of  Texas.  D.  T.  Killough  and 

V.  E.  Hafner.  Tex.  Sta.  Bui.  354,  39  p., 
illus.  1927. 

The  Effect  of  Spacing  and  Time  of  Thinning- 
on  the  Yield,  Growth,  and  Fruiting 
Characteristics  of  the  Cotton  Plant  in 
1925.  R.  H.  Stansel.  Tex.  Sta.  Bui.  360, 
38  p.,  illus.  1927. 

Varieties  of  Cotton  in  Northwest  Texas. 
R.  E.  Karper  and  D.  L.  Jones.  Tex. 
Sta.  Bui.  364,  59  p.,  illus.  1927. 
Varieties  of  Cotton  in  the  Red  Prairies  of 
Northwest  Texas.  J.  R.  Quinby.  Tex. 
Sta.  Bui.  366,  19  p.,  illus.  1927. 
Varieties  of  Cotton  for  East  Central  Texas. 

D.  T.  Killough  and  G.  T.  McNess.  Tex. 
Sta.  Bui.  369,  52  p.,  illus.  1927. 

A  Chemical  Study  of  Varieties  of  Cotton 
Seed.  M.  T.  Harrington.  Tex.  Sta.  Bui. 
374,  19  p.  1928. 

Growing  Flax  in  Kansas.  H.  H.  Laude  and 

W.  E.  Grimes.  Kans.  Sta.  Circ.  133, 
10  p.,  illus.  1927. 
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A  Study  of  Certain  Physical  and  Chemical 
Characteristics  of  Flaxseed  and  of  Lin¬ 
seed  Oil.  A.  L.  Bushey,  L.  Puhr,  and 
A.  N.  Hume.  S.  Dak.  Sta.  Bui.  228, 
11  p.  1927. 

logold  Oats.  L.  C.  Burnett.  Iowa  Sta. 

Bui.  247,  p.  186-198.  illns.  1928. 

Better  Oats  for  South  Dakota.  E.  W. 
Hardies.  S.  Dak.  Sta.  Bui.  230,  12  p., 
illus.  1928. 

Oats  and  Barley  in  Central  Montana. 
R.  W.  May.  Mont.  Sta.  Bui.  209,  24  p., 
illus.  1927. 

Peanuts  in  Texas.  G.  T.  McNess.  Tex. 

Sta.  Bui.  381,  23  p.,  illus.  1928. 

Relation  of  Tuber  Maturity  and  of  Storage 
Factors  to  Potato  Dormancy  and  Effects 
of  Chemical  Treatments  on  Dormant 
Potato  Tubers.  J.  T.  Rosa.  Hilgardia 
[Calif.  Sta.],  vol.  3,  no.  4,  p.  99-142, 
illus.  1928. 

Effects  of  Nitrates  on  Composition  of  the 
Potato.  W.  P.  Fleadden.  Colo.  Sta.,  Bui. 
325.  96  p.,  illus.  1927. 

Report  of  Certified  Irish  Potato  Seed  Tests 
for  1927.  H.  H.  Wcdgworth,  W.  S. 
Anderson,  and  H.  F.  Wallace.  Miss. 
Sta.  Circ.  75,  8  p.,  illus.  1927. 

Hand  Spraying  and  Hand  Dusting 
Potatoes.  O.  Butler.  N.  H.  Sta.  Circ. 
26.  16  p.,  illus.  1927. 

Dusting  and  Spraying  Experiments  With 
Potatoes  on  Long  Island  in  1927.  H.  C. 
Iluckett.  N.  Y.  State  Sta.  Circ.  94,  10 
p..  illus.  1928. 

Rice  Experiments  in  Sacramento  Valley, 
1922-1927.  C.  F.  Dunshee.  Calif.  Sta. 
Bui.  454,  14  p.,  illus.  1928. 

The  Effect  of  Salt  Water  on  Rice.  G.  S. 

Fraps.  Tex.  Sta.  Bui.  371,  10  p.  1927. 
Sagrain.  W.  E.  Ayres  and  H.  A.  York. 

Mis.s.  Sta.  Circ.  72,  4  p.  1927. 

Soybean  Production  in  Illinois.  J.  C. 
Ilackleman,  O.  H.  Sears,  and  W.  L.  Bur- 
lison.  Ill.  Sta.  Bui.  310,  p.  466-531, 

illus.  1928. 

Sugar  Beet  Investigations.  J.  C.  Overpeck. 

N.  Mex.  Sta.  Bui.  162.  16  p..  illus.  1927. 
Sugar  Cane  Test  Field  Work.  C.  B.  Gouaux. 

La.  Sta.  Bui.  202.  .32  p..  illus.  1928. 

An  Experimental  Study  of  Sweet  Clover. 
C.  .1.  Willard.  Ohio  Sta.  Bui.  405,  84  p., 
illus.  1927. 

Report  of  Progress  in  Tobacco  Investiga¬ 
tion.  .1.  P.  Jones.  Mass.  Sta.  Circ.  74, 
8  p.  1927. 

Vetch.  C.  T.  Ames.  Miss.  Sta.  Circ.  74, 
6  p.  1927. 

Elackhull  Wheat  in  Kansas.  S.  C.  Salmon, 
C  O.  Swanson,  and  H.  H.  Laude.  Kans. 
Sta.  Bui.  241,  24  p.,  illus.  1927. 

Wheats  in  Central  Montana.  R.  W.  May. 

Mont.  Sta.  Bui.  203,  28  p.,  illus.  1927. 
Cultural  Methods  for  Winter  Wheat  and 
Spring  Wheat  in  the  Judith  Basin.  A. 
Osenbrug.  Mont.  Sta.  Bui.  205.  53  p., 
illus.  1927. 

Investigations  on  Winter  Wheats  in  Mich¬ 
igan."  E.  E.  Down,  H.  M.  Brown,  A.  J. 
Patten.  O.  B.  Winter,  and  G.  H.  Coons. 
Mich.  Sta.  Tech.  Bui.  88,  35  p.,  illus. 
1928. 

Protein  as  a  Wheat  Price  Factor.  H. 

Hedges.  Nebr.  Sta.  Bui.  221,  11  p.  1927. 
The  Seedbed  Factor  in  Winter  Wheat  Pro¬ 
duction.  T.  A.  Kiesselbach,  A.  Anderson 
and  W.  W.  Burr.  Nebr.  Sta.  Bui.  223, 
31  p.,  illus.  1927. 

Protein  Survev  of  the  North  Dakota  Wheat 
Crops  of  1925  and  1926.  C.  E.  Mangels, 
T  E.  Stoa,  and  W.  Guy.  N.  Dak.  Sta. 
Bui.  208,  14  p.,  illus.  1927. 

Spring  Wheat  Varieties  for  North  Dakota. 
T.  E.  Stoa,  R.  W.  Smith,  and  C.  E.  Man¬ 
gels.  N.  Dak.  Sta.  Bui.  209,  48  p.,  illus. 
1927. 


Protein  and  Test  Weight  of  the  1927  North 
Dakota  Wheat  Crop.  C.  E.  Mangels,  T.  E. 
Stoa,  and  R.  C.  Dynes.  N.  Dak.  Sta.  Bui. 
213,  16  p.,  illus.  1927. 

The  Influence  of  Fertilizers  on  the  Vitamin- 
B  Content  of  Wheat.  C.  H.  Hunt.  Ohio 
Sta.  Bui.  415,  41  p.,  illus.  1927. 

Wheat  in  South  Dakota.  E.  W.  Hardies  and 

A.  N.  Hume.  S.  Dak.  Sta.  Bui.  222,  24  p., 
illus.  1927. 

Spring  Seeding  Time  for  Wheat,  Oats, 
Barley,  and  Flax  in  South  Dakota.  A.  N. 
Hume,  C.  Franzke,  and  E.  W.  Hardies. 
S.  Dak.  Sta.  Bui.  227,  12  p.,  illus.  1927. 
Select  Varieties  of  Wheat.  C.  A.  Mooers. 

Tenn.  Sta.  Circ.  15,  2  p.  1927. 
Distribution  of  Wheat  Varieties  in  Washing¬ 
ton.  E.  G.  Schafer  and  E.  F.  Gaines. 
Wash.  Col.  Sta.  Bui.  224,  30  p.,  iUus. 
1928. 

Small  Grain  Experiments.  T.  S.  Buie,  W. 

B.  Rogers,  and  J.  D.  Warner.  S.  C.  Sta. 
Bui.  242,  20  p.,  illus.  1927. 

Range  Grasses  of  California.  A.  W.  Samp¬ 
son  and  A.  Chase.  Calif.  Sta.  Bui.  430, 
94  p.,  illus.  1927. 

Revegetation  of  Waste  Range  Land.  H.  C. 
Hanson.  Colo.  Sta.  Bui.  332,  9  p.,  illus. 
1928. 

Pasture  Improvement.  T.  E.  Odland,  R.  J. 
Garber,  and  D.  R.  Dodd.  W.  Va.  Sta. 
Circ.  47,  16  p.,  illus.  1927. 

Wj'oming  Forage  Plants  and  their  Chemical 
Composition. — Studies  No.  8.  O.  Mc¬ 
Creary.  Wyo.  Sta.  Bui.  157,  p.  89-106. 
1927. 

The  Influence  of  Crop  Plants  on  Those 
Which  Follow,  III.  B.  L.  Hartwell,  J.  B. 
Smith,  and  S.  C.  Damon.  R.  I.  Sta.  Bui. 
210,  23  p.  1927. 

Influence  of  Crop  Rotation  and  Soil  Treat¬ 
ments  Upon  the  Yield  of  Crops  on  Norfolk 
Sandy  Loam  Soil.  C.  B.  Williams,  H.  B. 
Mann,  and  R.  E.  Currin,  jr.  N.  C.  Sta. 
Bui.  255,  12  p.  1928. 

Crop  Rotation  in  the  Blackland  Region  of 
Central  Texas.  B.  B.  Reynolds  and  D.  T. 
Killough.  Tex.  Sta.  Bui.  365,  21  p. 

1927. 

Crop  Production  in  Southwestern  Kansas. 
E.  H.  Coles  and  F.  A.  Wagner.  Kans. 
Sta.  Bui.  239,  30  p.,  illus.  1927. 

Outfield  Experimental  Results,  McClain 
County,  for  1925,  1926.  1927.  H.  C. 

Potts.  Okla.  Sta.  Bui.  170.,  8  p.  1928. 
Outfield  Experimental  Results,  McIntosh 
County,  for  1925,  1926.  1927.  H.  C. 

Potts.  Okla.  Sta.  Bui.  171,  7  p.  1928. 
Outfield  Experimental  Results,  Creek 
County,  for  1925,  1926,  1927.  H.  C. 

Potts.  Okla.  Sta.  Bui.  172,  8  p.  1928. 
Outfield  Experimental  Results,  Nowata 
County,  for  1925,  1926,  1927.  H.  C. 

Potts.  Okla.  Sta.  Bui.  173,  6  p.  1928. 


WEEDS 

Killing  Field  Bindweed  with  Sodium  Chlo¬ 
rate.  W^.  L.  Latsliaw  and  J.  W.  Zahnley. 
Kans.  Sta.  Circ.  136,  15  p..  illus.  1928. 
Canada  Thistle,  Cirsium  Arvense  Tourn., 
field  thistle,  creeping  thistle.  F.  Det- 
mers.  Ohio  Sta.  Bui.  414,  45  p.,  illus. 
1927. 

Control  of  Dodder  in  Lesp'^deza.  S.  H.  Es- 
sary.  Tenn.  Sta.  Circ.  22,  [2]  p.  1928. 
Weeds :  Losses,  Agencies  in  Distribution, 
Nature,  and  Control.  W.  Peterson  and 
D.  C.  Tingey.  Utah  Sta.  Circ.  71,  52  p., 
illus.  1928. 

The  Bindweed.  E.  G.  Schafer.  Wash.  Col. 

Sta.  Pop.  Bui.  137.  19  p..  illus.  1927. 
Poison  Ivy.  J.  G.  Fiske.  N.  J.  Stas.  Circ. 
206,  8  p.,  illus.  1927. 
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HORTICULTURE 


FRUITS  AND  MELONS 

Grades  for  Indiana  Apples.  F.  C.  Gaylord. 

Ind.  Sta.  Circ.  141,  12  p.,  illus.  1927. 
Bud  and  Root  Selection  in  the  Apple.  K. 
Sax.  Me.  Sta.  Bui.  344,  p.  21-32,  illus. 
1928. 

Head  Formation  in  Apple  Trees.  J.  K. 
Shaw.  Mass.  Sta.  Bui.  238,  p.  146-177, 
illus.  1927. 

Profit  and  Loss  in  Pruning  Mature  Apple 
Trees.  R.  E.  Marshall.  Mich.  Sta.  Spec. 
Bui.  169,  39  p.,  illus.  1928. 

1928  Spraying  and  Dusting  Recommenda¬ 
tions  for  Apples.  N.  J.  Stas.  Circ.  209,  4 
p.,  illus.  1928. 

The  Effect  of  Freezing  on  the  Respiration 
of  the  Apple.  D.  B.  Garrick.  N.  Y. 
Cornell  Sta.  Mem.  110,  28  p.,  illus.  1928. 
Annual  Variation  in  Apple  Yields. — A  Pos¬ 
sible  Cause.  R.  C.  Collison  and  J.  D. 
Harlan.  N.  Y.  State  Sta.  Tech.  Bui.  126, 
16  p.,  illus.  1927. 

Apple  Pollination  Studies  in  Ohio.  F.  S. 
Howlett.  Ohio  Sta.  Bui.  404,  84  p.,  illus. 
1927. 

Varieties  of  Apples  in  Ohio,  II.  C.  W.  El- 
lenwood.  Ohio  Sta.  Bui.  411,  64  p.,  illus. 
1927. 

Factors  Affecting  the  Variable  Growth  of 
Apple  Grafts  in  the  Nursery  Row.  R.  H. 
Roberts.  Wis.  Sta.  Research  Bui.  77,  16 
p.,  illus.  1927. 

The  Relation  of  Scion  Variety  to  Character 
of  Root  Growth  in  Apple  Trees.  T.  Swar- 
brick  and  R.  H.  Roberts.  Wis.  Sta.  Re¬ 
search  Bui.  78,  23  p.,  illus.  1927. 

Studies  in  Orchard  Management,  with  Spe¬ 
cial  Reference  to  Cherry  Production.  A. 
J.  Rogers,  Jr.  Mich.  Sta.  Spec.  Bui.  166, 
43  p.,  illus.  1927. 

Soil  Treatments  and  Seasonal  Chemical 
Changes  in  the  Sour  Cherry.  A.  G.  An¬ 
derson  and  H.  D.  Hooker.  Mo.  Sta.  Re¬ 
search  Bui.  108,  27  p.,  illus.  1927. 
Mazzard  and  Mahaleb  Rootstocks  for  Cher¬ 
ries.  G.  H.  Howe.  N.  Y.  State  Sta. 
Bui.  544,  14  p.,  illus.  1927. 

Studies  Preliminary  to  the  Establishment 
of  a  Series  of  Fertilizer  Trials  in  a  Bear¬ 
ing  Citrus  Grove.  L.  D.  Batchelor,  E. 
R.  Parker,  and  R.  McBride.  Calif.  Sta. 
Bui.  451,  49  p.,  illus.  1928. 

I.  The  Kadota  Fig.  I.  J.  Condit.  II. 
Kadota  fig  products.  W.  V.  Cruess. 
Calif.  Sta.  Bui.  436,  45  p.,  illus.  1927. 
Peach  Growing  in  Missouri.  T.  J.  Talbert 
and  H.  D.  Hooker.  Mo.  Sta.  Circ.  164, 
23  p.,  illus.  1927. 

Pear  Variety  Test.  A.  B.  Fite  and  F. 

Garcia.  N.  Mex.  Sta.  Bui.  165,  39  p., 
illus.  1928. 

Investigations  on  the  Harvesting  and 
Handling  of  Bose  Pears  from  the  Rogue 
River  Valley.  H.  Hartman,  J.  R.  Mag- 
ness,  F.  C.  Reimer,  and  M.  H.  Haller. 
Oieg.  Sta.  Bui.  228,  30  p,.  illus.  1927. 
Grafting  Affinities  With  Special  Refer¬ 
ence  to  Plums.  M.  J.  Heppner  and  R.  D. 
McCallum.  Calif.  Sta.  Bui.  438,  20  p., 
illus.  1927. 

An  Experiment  in  Breeding  Plums.  R. 
Wellington.  N.  Y.  State  Sta.  Tech.  Bui. 
127,  61  p.  1927. 

A  Method  for  Testing  Moisture  in  Dried 
Prunes.  E.  H.  Wiegand  and  D.  E.  Bullis. 
Oreg.  Sta.  Circ.  82,  8  p.,  illus.  1927. 
Orchard  Soil  Management  Studies.  F.  P. 
Cullinan  and  C.  E.  Baker.  Ind.  Sta.  Bui. 
315,  40  p.,  illus.  1927. 

Diagnosing  Orchard  Ills.  V.  R.  Gardner, 
R.  H.  Pettit,  C.  W.  Bennett,  and  W.  C. 
Dutton.  Mich.  Sta.  Spec.  Bui.  164,  70  p., 
illus.  1927. 


Ringing  Applied  to  the  Cominercial  Orchard. 
J.  H.  Gourley  and  F.  S.  Howlett.  Ohio 
Sta.  Bui.  410,  24  p.,  illus.  1927. 

Orchard  Spraying  and  Spray  Equipment. 
W.  S.  Hough.  Va.  Sta.  Bui.  260,  12  p., 
illus.  1928. 

Fertilizers  and  Cover  Crops  on  Soils  in  the 
Irrigated  Orchards  of  Washington.  O.  M. 
Morris.  Wash.  Col.  Sta.  Bui.  217,  37  n 
1927. 

Pollination  of  Deciduous  Fruits.  W.  A. 
Luce  and  O.  M.  Morris.  Wash.  Col.  Sta. 
Bui.  223,  22  p.,  illus.  1928. 

Grape  Growing  in  Kansas.  R.  J.  Barnett. 

Kans.  Sta.  Circ.  134,  32  p.,  illus.  1928. 
Anthocyans  Appearing  in  the  Pigment  of 
Isabella  Grapes.  R.  J.  Anderson  and  F. 
P.  Nabenhauer.  N.  Y.  State  Sta.  Tech. 
Bui.  123,  13  p.  1926. 

G]-afting  Grapes.  F.  E.  Gladwin.  N.  Y. 

State  Sta.  Circ.  97,  6  p.,  illus.  1928. 
Blueberry  Culture  in  Florida.  H.  Mowry 
and  A.  F.  Camp.  Fla.  Sta.  Bui.  194,  p. 
279-297,  ilius.  1928. 

Blueberry  Culture.  C.  S.  Beckwith  and  S. 
Coville.  N.  J.  Stas.  Circ.  200,  28  p.,  illus. 
1927. 

Pruning  the  Red  Raspberry.  S.  Johnston 
and  R.  E.  Loree.  Mich.  Sta.  Spec.  Bui 
162,  23  p.,  illus.  1927. 

Management  Methods  in  the  Raspberry 
Plantation.  A.  H.  Teske  and  V.  R.  Gard¬ 
ner.  Mich.  Sta.  Spec.  Bui.  165,  34  p., 
illus.  1927. 

The  Van  Fleet  Raspberry  in  Tennessee.  J. 
A.  McClintock.  Tenn.  Sta.  Circ.  17,  4 
p..  illus.  1927. 

Fruit  Thinning  in  Missouri.  A.  E.  Murneek. 

Mo.  Sta.  Bui.  252,  16  p.,  illus.  1927. 
New  or  Noteworthy  Fruits,  IX.  U.  P.  Hed¬ 
rick.  N.  Y.  State  Sta.  Bui.  551,  13  p., 
idus.  1928. 

Fruit  Varieties  in  Ohio.  II.  J.  S.  Shoe¬ 
maker.  Ohio  Sta.  Bui.  407,  13  p.,  illus. 
1927. 

VEGETABLES 

The  Asparagus  Industry  in  California.  H. 
A.  Jones  and  W.  W.  Robbins.  Calif.  Sta. 
Bui.  446,  105  p.,  illus.  1928. 
Washington  Asparagus  in  Tennessee.  J.  A. 
McClintock.  Tenn.  Sta.  Circ.  21,  4  p., 
illus.  1928. 

Bush  Lima  Beans  as  a  Market  Garden  Crop. 
J.  W.  Lloyd.  Ill.  Sta.  Bui.  307,  p.  [390]- 
399,  illus.  1928. 

Ear  y  Chbbage.  W.  B.  Mack.  Pa.  Sta. 

Bui.  221,  22  p.,  illus.  1928. 

Experiments  in  the  Culture  and  Forcing  of 
Witloof  Chicory,  (French  Endive).  C.  B. 
Sayre.  Ill.  Sta.  Bui.  309,  p.  442-462, 
illus.  1928. 

The  Inheritance  of  Flower  Types  in  Cu- 
cumis  and  Citrullus.  J.  T.  Rosa.  Hil- 
gardia  [Calif.  Sta.],  vol.  3,  no.  9,  p. 
[233]-250,  illus.  1928. 

Truck  Crop  Investigations. — Eggplant  Cul¬ 
ture.  M.  M.  Parker.  Va.  Truck  Sta.  Bui. 
55,  p.  479-487,  illus.  1926. 

Truck  Crop  Investigations. — Kale  Ferti¬ 
lizers.  H.  H.  Zimmerley  and  M.  M.  Par¬ 
ker.  Va.  Truck  Sta.  Bui.  54,  p.  467-476. 
1926. 

Effect  of  Phosphorous  in  the  Form  of  Acid 
Phosphate  Upon  Maturity  and  Yield  of 
Lettuce.  J.  F.  Crider.  Ariz.  Sta.  Bui. 
121,  p.  118-142,  illus.  1927. 

Lettuce  Seed  and  Its  Germination.  H.  A. 
Borthwick  and  W.  W.  Robbins.  Hil- 
gardia  [Calif.  Sta.],  vol.  3,  no.  11,  p. 
275-304,  illus.  1928. 

Chemical  Fertilizers  for  Greenhouse  Let¬ 
tuce.  J.  H.  Gourley.  Ohio  Sta.  Bui.  408, 
22  p.,  illus.  1927. 
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Some  Edible  and  Poisonous,  Mushrooms  of 
Colorado.  B.  O.  Ldngyear.  Colo.  Sta. 

Bui.  331,  48  p.,  illus.  1928. 

Experiments  with  Cottonseed  Meal  in  Mush¬ 
room  Culture.  F.  C.  Stewart.  N.  Y. 
State  Sta.  Bui.  546,  38  p.,  illus.  1927. 
Liming  Onions.  J.  P.  Jones.  Mass.  Sta. 

Bui.  237,  p.  139-145.  illus.  1927. 

The  Management  of  Michigan  Muck  Soils 
for  the  Production  of  Onions.  P.  M. 
Harmer.  Mich.  Sta.  Spec.  Bui.  168,  48 
p.,  illus.  1927. 

Winter  Forcing  of  Rhubarb.  C.  B.  Sayre. 

Ill.  Sta.  Bui.  298,  p.  53-76,  illus.  1927. 
Truck  Crop  Investigations. — Soil  Acidity  in 
Relation  to  Spinach  Production.  H.  H. 
Zimmerley.  Va.  Truck  Sta.  Bui.  57,  p. 
501-521,  illus.  1926. 

Pure  Line  Studies  Avith  Ten  Generations  of 
Hubbard  Squash.  M.  B.  Cummings  and 
E.  W.  Jenkins.  Vt.  Sta.  Bui.  280,  29  p., 
illus.  1928. 

A  Systematic  Study  of  Squashes  and  Pump¬ 
kins.  E.  F.  Castetter  and  A.  T.  Erwin. 
lOAva  Sta.  Bui.  244,  p.  107-135,  illus. 
1927. 

Sweet  Corn.  G.  E.  Starr.  Mich.  Sta.  Circ. 

105,  19  p.,  illus.  1927. 

Ultimate  Effect  of  Hardening  Tomato 
Plants.  J.  W.  Crist.  Mich.  Sta.  Tech. 
Bui.  89,  22  p.,  illus.  1928. 

Effect  of  Potash  Fertilizer  on  the  Carrying 
Quality  of  Tomatoes.  (A  preliminary  re¬ 
port.)  W.  B.  Lanham.  Tex.  Sta.  Bui. 
357,  38  p.,  illus.  1927. 

The  Quality  of  Vegetable  Seed  Bought  by 
Market  Gardeners  in  Connecticut  in  1927. 
E.  M.  Stoddard  and  A.  D.  McDonnell. 
Conn.  State  Sta.  Bui.  293,  p.  [177]-186, 
illus.  1928. 

The  Long-row  Farm  Garden  from  Planting 
to  Storage.  Ill.  Sta.  Circ.  325,  20  p., 
illus.  1928. 

Vegetable  Growing  in  Missouri.  J.  T. 
Quinn  and  T.  J.  Talbert.  Mo.  Sta.  Circ. 
167,  62  p..  illus.  1928. 

Experimental  Studies  of  Cultivation  of  Cer¬ 
tain  Vegetable  Crops.  H.  C.  Thompson. 
N.  Y.  Cornell  Sta.  Mem.  107,  73  p.,  illus. 
1927. 

Better  Methods  of  Canning  Crops  Produc¬ 
tion.  C.  B.  Sayre.  N.  Y.  State  Sta.  Bui. 
553,  30  p.,  illus.  1928. 

Fertilization  of  Truck  Crops  in  Rotation. 
W.  B.  Mack.  Pa.  Sta.  Bui.  210,  31  p., 
illus.  1927. 

Catalase  in  Relation  to  Growth  and  to 
Other  Changes  in  Plant  Tissue.  J.  E. 
Knott.  N.  Y.  Cornell  Sta.  Mem.  106, 
63  p.,  illus.  1927. 

ORNAMENTALS 

Ornamental  Vines.  H.  Mowry.  Fla.  Sta. 

Bui.  188,  p.  183-230,  illus.  1927. 

The  Effects  of  Phosphorus  and  Sulfur  Fer¬ 
tilizers  on  Flower  Production  of  Roses 
and  Carnations.  F.  F.  Weinard  and  P.  A. 
Lehenbauer.  Ill.  Sta.  Bui.  299,  p.  77-104, 
illus.  1927. 

Use  of  Cut  Flowers.  A.  Laurie.  Mich. 

Sta.  Spec.  Bui.  176,  22  p.,  illus.  1928. 
Phvsiology  of  Reproduction  in  Horticultural 
Plants.— II,  The  Physiological  Basis  of 
Intermittent  Sterility  with  Special  Ref¬ 
erence  to  the  Spider  Flower.  A.  B.  Mur- 
neek.  Mo.  Sta.  Research  Bui.  106,  37  p., 
illus.  1927. 

Tulip  Culture.  H.  M.  Biekart,  N.  J.  Stas. 

Circ.  205,  28  p.,  illus.  1927. 

Studies  in  North  American  Violets.  1.  Gen¬ 
eral  Considerations.  A.  Gershoy.  Vt. 
Sta.  Bui.  279,  18  p.  1928. 

NUTS 

Growth  Studies  of  the  Pecan.  C.  L.  Isbell. 
Ala.  Sta.  Bui.  226,  68  p.,  illus.  1928. 
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Pecan  Growing'  in  Florida.  G.  H.  Black¬ 
mon.  Fla.  Sta.  Bui.  191,  p.  81-143,  illus. 
1927. 

Walnut  Drying  and  Packing  in  Oregon. 
E.  H.  Wiegand.  Oreg.  Sta.  Bui.  227, 
28  p.,  illus.  1927. 

Filbert  Culture.  H.  D.  Locklin.  West. 
Wash.  Sta.  Pop.  Bui.  6-W,  32  p.,  illus. 

1927. 

MISCELLANEOUS 

Hotbeds  and  Coldframes.  R.  V.  Lott.  Colo. 

Sta.  Bui.  328,  24  p.,  illus.  1928. 

Manure  and  Electric  Hotbeds.  H.  L. 
Garver  and  C.  L.  Vincent.  Wash.  Gol. 
Sta.  Bui.  219,  16  p.,  illus.  1927. 

Paper  Wrappers  and  Their  Effect  Upon 
Physical  and  Chemical  Properties  of 
Horticultural  Products.  H.  D.  Brown. 
Mich.  Sta.  Tech.  Bui.  87,  29  p.,  illus. 

1928. 

Spraying  Calendar.  W.  C.  Dutton,  R.  H. 
Pettit,  and  C.  W.  Bennett.  Mich.  Sta. 
Spec.  Bui.  174,  31  p.,  illus.  1928. 

Plant  Introductions  (1895-1927).  N.  B. 
Hansen.  S.  Dak,  Sta.  Bui.  224,  64  p., 
illus.  1927. 

FORESTRY 

Forest  Planting  in  Michigan.  A.  K.  Chit¬ 
tenden.  Mich.  Sta.  Spec.  Bui.  163,  24  p., 
illus.  1927. 

Forest  Planting  Experiments  in  Minnesota. 
T.  S.  Hansen.  Minn.  Sta.  Bui.  238,  32  p., 
illus.  1927. 

The  Farm  Woodlot  of  Southeastern  Minne¬ 
sota,  its  Composition,  Volume,  Growth, 
Value,  and  Future  Possibilities.  E.  G. 
Cheyney  and  R.  M.  Brown.  Minn.  Sta, 
Bui.  241,  28  p.,  illus.  1927. 

Twenty  Years’  Growth  of  a  Sprout  Hard¬ 
wood  Forest  in  New  Y^ork  :  A  Study  of 
the  Effects  of  Intermediate  and  Repro¬ 
duction  Cuttings.  J.  N.  Spaeth.  N.  Y. 
Cornell  Sta.  Bui.  465,  49  p.,  illus.  1928. 
Studies  in  Tolerance  of  New  England  For¬ 
est  Trees. — VII.  Leaf  Efficiency  in 

Thrifty  and  Stunted  White  Pine  Seed¬ 
lings.  G.  P.  Burns.  Vt.  Sta.  Bui.  267, 
27  p.,  illus.  1927. 

Culture  of  Christmas  Holly.  H.  D.  Lock¬ 
lin.  West.  Wash.  Sta.  Bui.  7-W,  25  p., 
illus.  1928. 

Trees  on  the  Farm.  W.  L.  Quayle.  Wyo. 

Sta.  Circ.  20,  4  p.  1927. 

Trees  for  Wyoming  Farmers  and  Ranch¬ 
men.  W.  L.  Quayle.  Wyo.  Sta.  Circ.  21, 
4  p.  1928. 

PLANT  DISEASES 


FIELD  CROPS 

Seed  Treatment  for  Corn  Diseases.  I.  E. 
Melhus,  C.  S.  Reddy,  W.  P.  Raleigh,  and 
L.  C.  Burnett.  Iowa  Sta.  Circ.  108,  16  p., 
illus.  1928. 

Corn  Root  Rot  Studies.  B.  B.  Branstett'^r. 
Mo.  Sta.  Research  Bui.  113,  80  p.,  illus. 

1927. 

Varietal  Resistance  and  Susceptibility  to 
Wheat  Scab.  I.  T.  Scott.  Mo.  Sta!  Re¬ 
search  Bui.  Ill,  14  p.  1927. 

Seed  Treatments  for  Stinking  Smut  of 
Wheat.  E.  A.  Lungren  and  L.  W.  Dur- 
rell.  Colo.  Sta.  Bui.  333,  12  p.,  illus. 

1928. 

Smuts  of  Colorado  Grains.  L.  W.  Durrell. 

Colo.  Sta.  Bui.  334,  24  p.,  illus.  1928. 
Studies  of  the  Life  History  of  Ustilago 
avenae  (Pers.)  Jensen  and  of  Ustilago 
levis  (Kell,  and  Swing.)  Magn.  G.  R. 
Gage.  N.  Y.  Cornell  Sta.  Mem.  109, 
35  p.,  illus.  1927. 

Seed  Treatment  for  Wheat,  Barley,  and  Oat 
Smuts.  C.  D.  Sherbakoff.  Tenn.  Sta. 
Circ.  16,  [2]  p.  1927. 
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The  Control  of  Sorghum  Kernel  Smut  and 
the.  Effect  of  Seed  Treatments  on  Vitality 
of  Sorghum  Seed.  C.  O.  Johnston  and 
L.  B.  Melchers.  Kans.  Sta.  Tech.  Bui. 
22,  37  p.  1928. 

Stem  Rust  in  Nebraska — Part  I,  General 
Survey  of  Sources.  Part  II,  Identifica¬ 
tion  of  the  Physiologic  Forms  of  Puc- 
cinia  graminis  from  Various  Sources.  G. 
L.  Peltier  and  A.  F.  Thiel.  Nebr.  Sta. 
Research  Bui.  42,  40  p.,  illus.  1927. 

FRUITS 

Spraying  for  Prevention  of  Apple  Blotch 
and  Apple  Scab.  F.  H.  Ballou  and  I.  P. 
Lewis.  Ohio  Sta,  Bui.  413,  32  p.,  illus. 
1927. 

The  Migration  of  Bacillus  amylovorus  in 
Apple  Tissue  and  Its  Effect  on  the  Host 
Cells.  E.  L.  Nixon.  Pa.  Sta.  Bui.  212, 
16  p.,  illus.  1927. 

The  Black  Rootrot  Disease  of  Apple.  F.  D. 
Fromme.  Va.  Sta.  Tech.  Bui.  34,  52  p., 
illus.  1928. 

Dusting  vs.  Spraying  in  the  Apple  Orchard. 
N.  J.  Giddings,  A.  Berg,  and  E.  C.  Sher¬ 
wood.  W.  Va.  Sta.  Bui.  209,  28  p.,  illus. 
1927. 

“  Small  Cherry  ”  in  English  Morello.  N.  Y. 
State  Sta.  Bui.  540,  Pop.  Ed.,  7  p.,  illus. 

1927. 

The  Action  of  PJiomopsis  calif ornica  in 
Producing  a  Stem-End  Decay  of  Citrus 
Fruits.  M.  Bahgat.  Hilgardia  [Calif. 
Sta.],  vol.  3,  no.  6,  p.  153-181,  illus. 

1928. 

A  Comparison  of  Dusts  and  Spray  to  Con¬ 
trol  Fungous  Diseases  of  the  Cranberry. 
B.  F.  Driggers.  N.  J.  Stas.  Bui.  450, 
16  p.  1927. 

The  Improvement  of  Quality  in  Figs.  R.  E. 
Smith  and  H.  N.  Hansen.  Calif.  Sta. 
Circ.  311,  23  p.,  illus.  1927. 

Spraying  for  the  Control  of  Fig  Rust.  W.  B. 
Lanham.  R.  H.  Wyche,  and  R.  H.  Stansel. 
Tex.  Sta.  Circ.  47,  8  p.,  illus.  1927. 
Grape  Disease  Control  in  Delaware.  T.  F. 
Manns.  Del.  Sta.  Bui.  154,  37  p.,  illus. 
1928. 

The  Peach  Cottony  Scale.  S.  W.  Harman. 
N.  Y.  State  Sta.  Bui.  542,  19  p.,  illus. 
1927. 

Midsummer  Spravs  for  the  Peach  Cottony 
Scale.  S.  W.  Harman.  N.  Y.  State  Sta. 
Bui.  552.  22  p.,  illus.  1928. 

Some  Observations  on  Winter  Injury  in 
TTah  Peach  Orchards,  December,  1924. 
T.  H.  Abell.  Utah  Sta.  Bui.  202,  28  p., 
illus.  1927. 

Raspberry  Diseases  in  Iowa.  I.  E.  Melhus 
and  O.  H.  Elmer.  Iowa  Sta.  Circ.  105, 
15  p.,  illus.  1927. 

Virus  Diseases  of  Raspberries.  C.  W.-  Ben¬ 
nett.  Mich.  Sta.  Tech.  Bui.  80,  38  p., 
illus.  1927. 

Mosaic  of  Raspberries.  W.  H.  Rankin. 
N.  Y.  State  Sta.  Bui.  543,  60  p.,  illus. 
1927. 

Controlling  Raspberry  Mosaic.  W.  H.  Ran¬ 
kin.  N.  Y.  State  Sta.  Bui.  543,  Pop.  Ed., 
7  p.,  illus.  1927. 

VEGETABLES 

Building  Up  Resistance  to  Diseases  in 
Beans.  D.  Reddick.  N.  Y.  Cornell  Sta. 
Mem.  114,  15  p.  1928. 

Truck  Crop  Investigations. — Control  of 
Beet  Seedling  Diseases  Under  Green¬ 
house  Conditions.  F.  P.  McWhorter. 
Va.  Truck  Sta.  Bui.  58,  p.  524-544, 
illus.  1927. 

Black-leg  Disease  of  Brussels  Sprouts,  Cab¬ 
bage,  and  Cauliflower.  E.  E.  Clayton. 
N.  Y.  State  Sta.  Bui.  550,  27,  p.,  illus. 
1927. 


Seedbed  Treatment  for  Diseases  of  Crucif¬ 
erous  Crops  on  Long  Island.  E.  E.  Clay¬ 
ton.  N.  Y.  State  Sta.  Bui.  537,  Pop.  Ed., 
7  p.,  illus.  1927. 

Diseases  of  Lettuce,  Romaine,  Escarole,  and 
Endive.  G.  F.  Weber  and  A.  C.  Foster. 
Fla.  Sta.  Bui.  195,  p.  299-333,  illus. 
1928. 

Powdery  Mildew  of  Peas.  R.  F.  Crawford. 

N.  Mex.  Sta.  Bui.  163,  13  p.,  illus.  1927. 
Studies  of  the  Nature  and  Control  of  Blight, 
Leaf  and  Pod  Spot,  and  Footrot  of  Peas 
Caused  by  Species  of  Ascochyta.  L.  K. 
Jones.  N.  Y.  State  Sta.  Bui.  547,  46  p., 
illus.  1927. 

Infection  of  Potato  Tubers  by  Alternaria 
solani  in  Relation  to  Storage  Conditions. 

L.  O.  Gratz  and  R.  Bonde.  Fla.  Sta.  Bui. 
187,  p.  165-182,  illus.  1927. 

The  Black-Root  Disease  of  Radish.  J.  B. 
Kendrick.  Ind.  Sta.  Bui.  311,  32  p.,  illus. 

1927. 

Bed  Rot  of  Sweet  Potatoes.  B.  B.  Higgins. 

Ga.  Sta.  Circ.  80,  p.  218-221,  illus.  1927. 
Transmission  of  Tomato  Yellows,  or  Curly 
Top  of  the  Sugar  Beet,  by  Eutettix  tenel- 
lus  (Baker).  H.  H.  P.  Severin.  Hilgar¬ 
dia  [Calif.  Sta.],  vol.  3,  no.  10,  p.  251- 
274,  illus.  1928. 

Wilt  and  Blossom-End  Rot  of  the  Tomato. 
H.  H.  Wedgworth,  D.  C.  Neal,  and  J. 

M.  Wallace.  Miss.  Sta.  Bui.  247,  18  p., 
illus.  1927. 

Truck  Crop  Investigations. — The  Early- 
Blight  Diseases  of  Tomato.  F.  P.  Mc¬ 
Whorter.  Va.  Truck  Sta.  Bui.  59,  p.  546- 
566,  illus.  1927. 

Common  Diseases  of  Colorado  Truck  Crops. 
L.  W.  Durrell  and  E.  L.  LeClerg.  Colo. 
Sta.  Bui.  323,  27  p.,  illus.  1927. 
Diseases  of  Canning  Crops  in  1927.  L.  K. 
Jones.  N.  Y.  State  Sta.  Circ.  99,  5  p. 

1928. 

Storage  and  Transportational  Diseases  of 
Vegetables  Due  to  Suboxidation.  R.  Nel¬ 
son.  Mich.  Sta.  Tech.  Bui.  81,  38  p., 
illus.  1926. 

Increasing  Stands  from  Vegetable  Seeds  by 
Seed  Treatment.  E.  E.  Clayton.  N.  Y. 
State  Sta.  Bui.  554,  16  p.,  illus.  1928. 

MISCELLANEOUS 

Heartrot  of  Aspen,  with  Special  Reference 
to  Forest  Management  in  Minnesota.  H. 
Schmitz  and  L.  W.  R.  Jackson.  Minn. 
Sta.  Tech.  Bui.  50,  43  p.,  illus.  1927. 
The  Enzymes  of  Pytliiacystis  citrophthora 
Sm.  and  Sm.  L.  J.  Klotz.  Hilgardia 
[Calif.  Sta.],  vol.  3,  no.  2,  p.  27-40. 
1927. 

Thread  Blight,  a  Fungous  Disease  of  Plants 
Caused  by  Gorticium  stevensii  Burt.  G. 
F.  Weber.  Fla.  Sta.  Bui.  186,  p.  143- 
162,  illus.  1927. 

The  Fungous  Flora  of  Kansas.  E.  Bartho¬ 
lomew.  Kans.  Sta.  [Spec.  Research  BuL] 
46  p.  1927. 

ENTOMOLOGY  AND  ZOOLOGY 


INSECTS  AFFECTING  FIELD  CROPS 

The  Beet  Leaf-Hopper  (Eutettix  tenellus 
Baker). — A  Survey  in  Idaho.  R.  W, 
Haegele.  Idaho  Sta.  Bui.  156,  28  p., 
illus.  1927. 

Learning  to  Live  With  the  European  Corn 
Borer.  W.  P.  Flint,  J.  C.  Hackleman, 
F.  C.  Bauer,  and  I.  P.  Blauser.  Ill.  Sta. 
Circ.  321,  15  p.,  illus.  1928. 

The  European  Corn  Borer.  L.  Haseman. 

Mo.  Sta.  Circ.  160,  8  p.,  illus.  1927. 
Hibernation  of  the  Cotton  Flea  Hopper. 

.  H.  J.  Reinhard.  Tex.  Sta.  Bui.  377,  26 
p.,  illus.  1928. 
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How  the  Boll  Weevil  Ingests  Poison.  E.  F. 
Grossman.  Fla.  Sta.  Bui.  192,  p.  145-172, 
illns.  1928. 

Investigations  on  Control  of  Cotton  Flea 
Hopper  in  1927.  H.  J.  Reinhard  and 
W.  L.  Owen.  jr.  Tex.  Sta.  Bui.  380,  27 
p.,  illus.  1928. 

Spraying  Versus  Dusting  to  Control  the 
Potato  Leafhopper  in  Commercial  Potato 
Fields  of  Wisconsin.  J.  B.  Dudley,  jr., 
and  C.  L.  Fluke,  .I'r.  Wis.  Sta.  Research 
Bui.  82,  16  p.,  illus.  1928. 

Truck  Crop  Investigations.- — The  Potato 
Tuber  Worm.  F.  W.  Poos  and  H.  S. 
Peters.  Va.  Truck  Sta.  Bui.  61,  p. 
596-630,  illus.  1927. 

Insecticidal  Control  for  Sugarcane  Borer. 
A  Report  of  Progress.  W.  E,  Hinds  and 
H.  Spencer.  La.  Stas.  Bui.  201,  56  p., 
illus.  1927. 


INSECTS  AFFECTING  FRUITS,  MELONS,  AND 
NUTS 

Apple  Tree  Leaf  Roller  in  Northern  Idaho. 

L.  E.  Longiey.  Idaho  Sta.  Bui.  157,  24 
p..  illus.  1928. 

A  Study  of  the  Biology  and  Control  of  the 
Red-Banded  Leaf-Roller.  W.  S.  Hough. 
Va.  Sta.  Bui.  259,  29  p.,  illus.  1927. 
ErytJironeura  hartii  (Gill.),  an  Occasional 
Leafhopper  Pest  on  the  Apple.  L.  A. 
Stearns.  Va.  Sta.  Tech.  Bui.  33,  15  p., 
illus.  1928. 

Biology  and  Control  of  the  Blackberry  Leaf 
Miner.  D.  M.  Daniel.  N.  Y.  State  Sta. 
Tech.  Bui.  133.  38  p.,  illus.  1928. 

The  Chain-Dotted  Measuring  Worm,  a  Blue¬ 
berry  Pest.  C.  R.  Phipps.  Me.  Sta.  Bui. 
345.  p.  33-48,  illus.  1928. 

Oriental  Peach  Moth  Investigation  in  1925 
and  1926.  A  summarized  report.  L.  A. 
Stearns.  N.  J.  Stas.  Circ.  208,  15  p., 
illus.  1927. 

Lubricating  Oil  Emulsions  for  the  Control 
of  Pear  Psylla.  F.  Z.  Hartzell  and  F.  L. 
Gambrell.  N.  Y.  State  Sta.  Circ.  98,  4  p. 
1928. 

The  Food  of  Orchard  Birds  With  Special 
Reference  to  the  Pear  Psylla.  T.  T. 
Odell.  N.  Y.  State  Sta.  Bui.  549,  19  p., 
illus.  1927. 

The  Snowy  Tree  Cricket,  Its  Injury  to 
Prunes  and  Methods  of  Combating  It. 
C.  Wakeland.  Idaho  Sta.  Bui.  155,  29  p., 
illus.  1927. 

Strawberry  Leaf-Roller  Control.  B.  B.  Ful¬ 
ton  and  M.  H.  Brunson.  Iowa  Sta.  Circ. 
110,  8  p.,  illus.  1928. 

Codling  Moth  in  the  Grand  Valley  of  Colo¬ 
rado.  G.  M.  List  and  W.  P.  Y^etter,  jr. 
Colo.  Sta.  Bui.  322,  46  p.,  illus.  1927. 
Breeding  Cages  Are  Solving  Codling  Moth 
Problem.  L.  Haseman.  Mo.  Sta.  Circ. 
161,  4  p.  1927. 

Some  Insect  Pests  of  Nursery  Stock  in  Con¬ 
necticut.  W.  E.  Britton  and  M.  P. 
Zappe.  Conn.  State  Sta.  Bui.  292,  p. 
[113]-173,  illus.  1927. 

INSECTS  AFFECTING  VEGETABLES 
The  Mexican  Bean  Beetle.  IT.  H.  .Tewett. 

Ky.  Sta.  Circ.  36,  18  p.,  illus.  1927. 

The  Mexican  Bean  Beetle  (Epilachna  cor¬ 
rupt  a) .  R.  H.  Pettit.  Mich.  Sta.  Circ. 
107,  8  p.,  illus.  1927. 

The  Mexican  Bean  Beetle.  R.  Cecil.  N.  Y. 

State  Sta.  Circ.  96.  12  p.,  illus.  1928. 
The  Striped  Cucumber  Beetle.  H.  H.  Jew¬ 
ett.  Ky.  Sta.  Circ.  37,  p.  21-34,  illus. 
1927. 

Truck  Crop  Investigations.- — A  New  Pest  of 
Spinach  in  Virginia — Preliminary  report. 
F.  W.  Poos.  Va.  Truck  Sta.  Bui.  56,  p. 
[4911-497,  illus.  1926. 


Insect  Pests  of  Canning  Crops  in  1927.  H. 
Glasgow.  N.  Y.  State  Sta.  Circ.  100,  7  p. 
1928. 


INSECTS  AFFECTING  FLOWERS  AND  TREES 

The  Phlox  Plant  Bug.  E.  N.  Cory  and 
P.  A.  McConnell.  Md.  Sta.  Bui.  292,  p. 
15-22,  illus.  1927. 

The  Principal  Bulb  Pests  in  Michigan.  E.  I. 
McDaniel.  Mich.  Sta.  Spec.  Bui.  173. 
23  p.,  illus.  1928. 

Truck  Crop  Investigations. — The  Bulb  Flies 
of  Narcissus  with  Special  Reference  to 
the  Bulb  Industry  in  Virginia.  F.  W.  Poos 
and  C.  A.  Weigel.  Va.  Truck  Sta.  Bui. 
60,  p.  570-594,  illus.  1927. 

The  Biology  of  the  Birch  Leaf  Skeletonizer 
(Bur-culatrix  canadensiselJa  Chambers). 

R.  B.  Friend.  Conn,  State  Sta.  Bui. 
288,  p.  395-486,  illus.  1927. 

Three  Shade  Tree  Insects.  W.  J.  Baerg. 
Ark.  Sta.  Bui.  224,  25  p.,  illus.  1928. 

INSECTS  AFFECTING  MAN  AND  DOMESTIC 
ANIMALS 

Insect  Problems  in  the  Home.  J.  J.  Davis. 

Ind.  Sta.  Circ.  150,  24  p.,  illus.  1928. 
Cockroaches,  Silver-fish,  and  Book-lice. 
E.  I.  McDaniel.  Mich.  Sta.  Circ.  101, 
12  p.,  illus.  1928. 

Plies  Commonly  Pound  in  DAvellings.  E. 
McDaniel.  Mich.  Sta.  Circ.  106,  15  p. 
1927. 

State  Laws  Concerning  Mosquito  Control 
Work  in  New  Jersey. — Chapter  134,  Laws 
of  1906.  as  amended  by  Chapter  143 
Laws  of  1927.  N.  J.  Stai  Circ.  207,  8  p. 
1927. 

Controlling  Horn  and  Stable  Plies.  L. 
Haseman.  Mo.  Sta.  Bui.  254,  10  p 
1927. 

MISCELLANEOUS 

Wirewoi'ms  Affecting  Maine  Agriculture,  a 
Preliminary  Report.  J.  PI.  Hawkins. 
Me.  Sta.  Bui.  343,  20  p.,  illus.  1928. 
Studies  on  the  Carrion  Beetles  of  Minne¬ 
sota,  Including  New  Species.  M.  H. 
^a^tch.  Minn.  Sta.  Tech.  Bui.  48,  19  p. 

The  Stalk  Borer. — Life  History  in  New 
Hampshire,  1925-1926.  P.  R.  Lowry 

192'^’  P-’ 

A  List  of  Insects  of  New  York  With  a  List 
of  the  Spiders  and  Certain  Other  Allied 
Groups.  M.  D.  Leonard.  N.  Y.  Cornell 
Sta.  Mem.  101,  1121  p.,  illus.  1926. 

The  Cicadellidae  (Homoptera)  of  Virginia 

L.  A.  Stearns.  Va.  Sta.  Tech.  Bui.  31 
•21  p..  illus.  1927. 

Some  Phases  of  the  Relation  of  Tempera¬ 
ture  to  the  Development  of  Insects.  L 

M.  Peairs.  W.  Va.  Sta.  Bui.  208,  62  p., 
illus.  1927. 

A  Comparison  of  the  Toxicity  to  Insects 
and  the  Diffusion  in  a  Column  of  Grain, 
of  Chlorpicrin,  Carbon  Disulphide,  and 
Carbon  Tetrachloride.  A.  L.  Strand 
RHnn.  Sta.  Tech.  Bui.  49,  59  p.,  illus. 

Pffimigation  with  Calcium  Cyanide  Dust. 
H.  J.  Quayle.  Hilgardia  [Calif.  Sta.l, 
vol.  3,  no.  8,  p.  207-232.  illus.  1928. 
Studies  on  Toxicity  of  Fluorine  Compounds. 

S.  Marcovitch.  Tenn.  Sta.  Bui.  139,  48  p., 
illus.  1928. 

Physical  Properties  of  Commercial  Dusting 
and  Spraying  Materials.  L.  R.  Streeter. 

N.  Y.  Sta.  Tech.  Bui.  125,  12  p.  1927. 
Three  Years  of  Dust  Spraying  Linder  Mis¬ 
souri  Conditions.  K.  C.  Sullivan.  Mo. 
Sta.  Bui.  259.  12  p.  1928. 
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BEEKEEPING 

Time  Factors  in  Relation  to  the  Acquisition 
of  Food  by  the  Honeybee.  O.  W.  Park. 
Iowa  Sta.  Research  Bui.  108,  p.  181-225, 
illns.  1928. 

The  Work  of  the  State  Apiculfnral  Research 
Laboratory,  1919-1926.  H.  B.  Parks. 
Tex.  Sta.  Bnl.  361,  16  p.,  illus.  1927. 
The  Use  of  Calcium  Cyanide  in  the  Apiary. 
C.  L.  Corkins.  Wyo.  Sta.  Bui.  158,  p. 
107-116,  illus.  1928. 

Surface  Tension  of  Disinfecting  Solutions 
for  American  Foulhrood.  C.  H.  Gilbert. 
Wyo.  Sta.  Bui.  159,  p,  117-131,  illus. 
1928. 


FOODS  AND  HUMAN  NUTRITION 

The  Determination  of  the  Surface  Area  of 
Young  Women  and  Its  Use  in  Express¬ 
ing  Basal  Metabolic  Rate.  H.  S.  Brad- 
field.  Mo.  Sta.  Research  Bui.  109,  31  p., 
illus.  1927. 

Studies  With  Phytosterols  ;  I,  The  Phytos¬ 
terols  of  Rice  Bran  Fat.  F.  P.  Naben- 
hauer  and  R.  J.  Anderson.  II,  The 
Phytosterols  of  Corn  Oil.  R.  J.  Ander¬ 
son  and  R.  L.  Shriner.  Ill,  The  Phytos¬ 
terols  of  Wheat  Germ  Oil.  R.  J.  Ander¬ 
son,  R.  L.  Shriner,  and  G.  O.  Burr.  IV, 
The  Distribution  of  Dihydrositosterol  in 
Plant  Fats.  R.  .1.  Anderson,  F.  P.  Nahen- 
hauer,  and  R.  L.  Shriner.  V,  The  Pro¬ 
duction  of  Certain  Plant  Sterols.  R.  J. 
Anderson  and  R.  L.  Shriner.  VI,  Prop¬ 
erties  of  Cholesterol  Obtained  From 
Different  Sources.  R.  J.  Anderson. 
N.  Y.  State  Sta.  Tech.  Bui.  124,  67  p. 

1926. 

Breadmaking  With  Arizona  Early  Baart 
Flour.  M.  C.  Smith.  Ariz.  Sta.  Timely 
Hints  for  Farmers  158,  11  p.,  illus. 

1927. 

Good  Bread  From  Illinois  Soft  Wheat 
Flours.  R.  A.  Wardall  and  N.  K.  Fitch. 
Ill.  Sta.  Circ.  317,  12  p.,  illus.  1927. 
Tests  for  Incipient  Ihitref action  of  Meat. 
R.  H.  Weaver.  Mich.  Sta.  Tech.  Bui.  79, 
28  p.  1927. 

The  Great  Value  of  Meat  in  the  Diet. 

B.  K.  Whipple.  Mo.  Sta.  Circ.  156,  4  p. 
1927. 

Preparing  and  Cooking  Beef.  J.  A.  Cline 
and  R.  S.  Godfrey.  Mo.  Sta.  Circ.  159, 
4  p.  1927. 

Unusual  Meats.  J.  A.  Cline  and  R.  S. 
Godfrey.  Mo.  Sta.  Circ.  162,  11  p., 

illus.  1927. 

Eggs-Actlv  AVhat  You  Need,  Egg  Recipes. 
Okla.  Sta.  Circ.  71,  10  p.  1928. 

Mimeographed. 

Investigations  on  the  Use  of  Fruits  in  Ice 
Cream  and  Ices.  G.  D.  Turnbow  and 
W.  V.  Cruess.  Calif.  Sta.  Bui.  434,  38 
p.,  ilPm.  1927. 

Fruit  .Jnicns  and  Fru’t  Juice  Beverages. 
J.  II.  Irish.  Calif.  Sta.  Circ.  313,  64  p., 
illus.  1928. 

Fruit  Jellies. — V,  The  Role  of  Pectin. — 1, 
The  Viscosity  and  Jellying  Properties  of 
Pi'ctin  Solution's.  P.  B.  Mvors  and 
G.  L.  Baker.  Del.  Sta.  Bui.  149,  46  p., 
illus.  1927. 

Heat  Penetration  in  the  Pasteurizing  of 
Syrups  and  Concentrates  in  Glass  Con¬ 
tainers.  J.  M.  I’ish,  M.  A.  Joslyn,  and 
J.  W.  Parcell.  Hilgardia  [Calif.  Sta.], 
vol.  3.  no.  7.  p.  183-206  illus.  1928. 
Preventing  Spoilage  in  Catsup.  C.  S. 
Pederson  and  R.  S.  Breed.  N.  Y.  State 
Sta.  Bui.  538,  pop.  ed.,  7  p..  illus.  1927. 
The  I‘ectic  Constituents  of  Tomatoes  and 
Their  Relation  to  the  Canned  Product. 

C.  O.  Appleman  and  C.  M.  Conrad.  Md. 
Sta.  Bui.  291,  17  p.,  illus.  1927. 


The  Effect  of  the  Use  of  Salt  in  Cooking 
Vegetables.  F.  R.  Lanman  and  E.  S. 
Minton.  Ohio  Sta.  Bui.  406,  17  p.  1927. 
Manual  for  Meal  Planning  and  Preparation 
Clubs.  G.  B.  Armstrong  and  N.  Vasold. 
Ill.  Sta.  Circ.  312,  47  p.,  illus.  1927. 
Factors  in  the  Management  of  the  Ice 
Cooled  Refrigerator  in  the  Home.  R. 
Jordan.  Ind.  Sta.  Bui.  316,  32  p.,  illus. 
1927. 

ANIMAL  PRODUCTION 


ANIMAL  NUTRITION  AND  FEEDING  STUFFS 

The  Digestibility!  of  Certain  Fruit  By- 
Products  as  Determined  for  Ruminants  : 
Part  II,  Dried  Pineapple  Pulp,  Dried 
Lemon  Pulp,  and  Dried  Olive  Pulp, 
S.  W.  Mead  and  H.  R.  Guilbert.  Calif. 
Sta.  Bui.  439,  11  p.  1927. 

Growth  and  Development,  with  Special  Ref¬ 
erence  to  Domestic  Animals. — I,  Quan¬ 
titative  Data.  S.  Brody  et  al.  Mo.  Sta. 
Research  Bui.  96,  182  p.,  illus.  1926. 
Growth  and  Development,  with  Special  Ref¬ 
erence  to  Domestic  Animals. — III,  Growth 
Rates,  Their  Evaluation  and  Significance. 
S.  Brodv.  Mo.  Sta.  Research  Bui.  97, 
70  p.,  illus.  1927. 

Growth  and  Development,  with  Special  Ref¬ 
erence  to  Domestic  Animals. — VI,  Growth 
Rates  During  the  Self-Inhibiting  Phase 
of  GroAvth.  S.  Brody.  Mo.  Sta.  Research 
Bui.  101,  26  p.,  illus.  1927. 

Growth  and  Development,  with  Special  Ref¬ 
erence  to  Domestic  Animals. — VII.  Equiv¬ 
alence  of  Age  r)uring  the  Self-Inhibiting 
Phase  of  Growth.  S.  Brcdy.  Mo.  Sta. 
Research  Bui.  102,  47  p.,  illus.  1927. 
Growth  and  Development,  with  Special  Ref¬ 
erence  to  Domestic  Animals. — IX,  A  Corn- 
par 'son  of  Growth  Curves  '^f  Man  and 
Other  Animals.  S.  Brody.  Mo.  Sta.  Re¬ 
search  Bui.  104,  31  p.,  illus.  1927. 
Studios  in  Animal  Nutrition. — VI,  The  Dis¬ 
tribution  of  the  Mineral  Elements  in  the 
Animal  Body  as  Influenced  by  Age  and 
Condition.  A.  G.  Hogan  and  J.  L.  Nier- 
man.  Mo.  Sta.  Research  Bui.  107,  45  p., 
iPus.  1927. 

Studies  of  U  e  Influence  of  Menhaden-Fish 
Meal  on  Calcification  in  Growing  Animals. 
L.  A.  Maynard  and  R.  C.  Miller.  N.  Y. 
Cornell  Sta.  Mem.  108,  23  p.,  illus.  1927. 
Studies  of  Protein  Metabolism,  Mineral 
Metabolism,  and  Digestibidty,  with  Clover 
and  Timothy  Rations.  L.  A.  Maynard, 
R.  C.  Miller,  and  AV.  E.  Krauss.  N.  Y. 
Cornell  Sta.  Mem.  113,  33  p.  1928. 
SAveet  Clover  Experiments  in  Pasturing. 
J.  IT.  Shepperd.  N.  Dak.  Sta.  Bui.  211, 
57  p.,  illus.  1927. 

Physiology  of  the  Ruminant  Stomach. 
(Bovine)  :  Study  of  the  Dynamic  Factors. 
A.  F.  Schalk  and  R.  S.  Amadon.  N.  Dak. 
Sta.  Bui.  216,  64  p.,  illus.  1928. 
Activities  of  Livestock  on  the  Range.  V.  L. 
Cory.  Tex.  Sta.  Bui.  367,  47  p.,  illus. 
1927. 

Apparent  Digestibility  as  Affected  by  Length 
of  Trial  and  by  Certain  Variations  in 
the  Ration.  B.  H.  Schneider  and  H.  B. 
Ellenberger.  Vt.  Sta.  Bui.  270,  48  p. 
1927. 

The  Importance  of  Property  Balanced  Ra¬ 
tions  in  Trials  to  Determine  Digestibility 
as  Shown  in  Exneiiments  with  Dried  Ap¬ 
ple  Pomace.  C.  AV.  Holdaway,  W.  B. 
Ellett.  J.  F.  Eheart.  and  M.  P.  Miller. 
Va.  Sta.  Tech.  Bui.  32,  18  p.  1927. 
Feeding  Alfalfa  Hay.  J.  Sotola,  Wash. 
Col.  Sta.  Bui.  220,  35  p.,  illus.  1927. 
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HORSES  AND  MULES 

Soybean  Hay  and  Sweet-Clover  Pasture  for 
Growing  Purebred  Draft  Fillies.  J.  L. 
Edmonds  and  C.  W.  CraAvford.  Ill.  Sta. 
Bui.  292,  p.  485-500,  illus.  1927. 

Mule  Feeding  Experiments  :  Part  I,  Feed¬ 
ing  Cottonseed  Meal  to  Work  Mules  ;  Part 

II,  Johnson  Grass  Versus  Soybean  Hay; 
Part  III,  Stall  Versus  Lot  Feeding.  G. 
S.  Templeton.  Miss.  Sta.  Bui.  244,  31 
p.,  illus.  1927. 

BEEP  CATTLE 

The  Utilization  of  Soft  Corn  in  Beef  Cattle 
Feeding.  H.  P.  Rusk  and  R.  R.  Snapp. 

III.  Sta.  Bui.  313,  28  p.,  illus.  1928. 
Cattle  Feeding ;  Winter  Steer  Feeding, 

1924—25.  J.  H.  Skinner  and  F.  G.  Xing. 
Ind.  Sta.  Bui.  314,  14  p.,  illus.  1927. 
Rations  for  Fattening  Baby  Beeves  and 
Selection  of  Calves  for  Baby  Beef  Produc¬ 
tion.  H.  W.  Vaughan.  Minn.  Sta.  Bui. 
237,  51  p.,  illus.  1927. 

Steer  Feeding  Experiments  and  Actuary. — 

I,  Molasses  Fed  with  Cottonseed  Meal, 
Silage,  and  Johnson  Grass  Hay  in  Rations 
for  Finishing  Steers  for  Market ;  II,  Sell¬ 
ing  Price  of  Steers  per  Hundredweight 
on  Farm  Necessary  to  Pay  for  Cattle 
and  Feed.  G.  S.  Templeton  and  C.  J. 
Goodell.  Miss.  Sta.  Bui,  242,  29  p., 
illus.  1927. 

Winter  Feeding  Beef  Breeding  Cows.  C. 
N.  Arnett  and  R.  C.  McChord.  Mont. 
Sta.  Bui.  211,  10  p.  1927. 

The  Fattening  of  Steers  on  Dry-Land  Crops. 

J.  L.  Lantow,  W.  H.  Black,  and  D.  R. 
Burnham.  N.  Mex.  Sta.  Bui.  156,  17  p., 
illus.  1926. 

Preliminary  Report  on  the  Supplemental 
Feeding  of  Range  Cattle  in  New  Mexico. 
J.  L.  Lantow.  N.  Mex.  Sta.  Bui.  161,  13 
p.,  illns.  1927. 

Stacked  Green  Corn  for  Cattle.  J.  M.  Wil¬ 
son.  S.  Dak.  Sta.  Bui.  229,  8  p.,  illus. 
1928. 

Sorgo  Silage,  Sorgo  Fodder,  and  Cottonseed 
Hulls  as  Roughages  in  Rations  for  Fat¬ 
tening  Calves.  J.  M.  Jones.  W.  H.  Black, 
and  F.  E.  Keating.  Tex.  Sta.  Bui.  363, 
36  p.,  illus.  1927. 

SHEEP  AND  GOATS 

Raisin  By-products  and  Bean  Screenings 
as  Feeds  for  Fattening  Lambs.  R.  F. 
Miller.  Calif.  Sta.  Bui.  431,  16  p.,  illus. 

1927. 

A  Method  of  Determining  the  Clean  Weights 
of  Individual  Fleeces  of  Wool.  J.  F.  Wil¬ 
son.  Calif.  Sta.  Bui.  447,  21  p.,  illus. 

1928. 

The  Digestibility  and  Metabolizable  Energy 
of  Soybean  Products  for  Sheep.  T.  S. 
Hamilton,  H.  H.  Mitchell,  and  W.  G. 
Kammlade.  Ill.  Sta.  Bui.  303,  p.  [238]- 
295.  1928. 

Sheep  Feeding. — XV,  Fattening  Western 
Lambs.  1926-1927.  C.  Harper.  Ind.  Sta. 
Bui.  312,  11  p.,  illus.  1927. 

Feeding  Western  Lambs.  C.  Harper.  Ind. 

Sta.  Circ.  144,  12  p.,  illus.  1927. 

Sheep  Production  in  Kansas.  H.  E.  Reed. 

Kans.  Sta.  Bui.  240,  76  p.,  illus.  1927. 
Temporary  Pastures  for  Fattening  Spring 
Lambs.  L.  J.  Plorlacher.  Ky.  Sta.  Circ. 
38,  p.  37-49,  illus.  1927. 

Methods  and  Cost  of  Raising  Lambs  to 
Marketable  Age;  R.  S.  Curtis  and  F.  T. 
Meacham.  N.  C.  Sta.  Bui.  253,  28  p., 
illus.  1928. 

Grain  Sorghums  vs.  Corn  for  Fattening 
Lambs,  Fourth  and  Fifth  Experiments. 
J.  M.  Jones  and  R.  E.  Dickson.  Tex.  Sta. 
Bui.  379,  52  p.,  illus.  1928. 


The  Care  and  Management  of  Sheep.  C.  V. 
Wilson  and  J.  H.  Rietz.  W.  Va.  Sta. 
Circ.  48,  51  p.,  illus.  1927. 

Range  Sheep  Production  on  the  Red  Desert 
and  Adjoining  Areas.  A.  F.  Vass  and 
H.  Pearson.  Wyo.  Sta.  Bui.  156,  87  p., 
illus.  1927. 

SWINE 

The  Feeding  Value  of  Raisins  and  Dairy 
By-Products  for  Growing  and  Fattening 
Swdne.  E.  H.  Hughes.  Calif.  Sta.  Bui. 
440,  12  p.,  illus.  1927. 

Home  Cured  Pork.  F.  R.  Edwards.  Ga. 

Sta.  Circ.  81,  p.  222-225,  illus.  1927. 
The  Physiological  Effect  of  Feeding  Rations 
of  Canadian  Field  Peas  on  Growth  and 
Reproduction  in  Swine.  J.  E.  Nordby 
and  R.  S.  Snyder.  Idaho  Sta.  Circ.  48, 
8  p.  1927. 

Preparation  of  Corn  for  Yearling  Brood 
Sows.  ,T.  M.  Evvard,  Q.  W.  Wallace,  and 
C.  C.  Culbertson.  Iowa  Sta.  Bui.  245, 
p.  139-167,  illus.  1927. 

Cod  Liver  Products  and  Ultra  Violet  Light 
Irradiation  in  the  Production  of  Pall 
Pigs.  J.  M.  Evvard,  C.  C.  Culbertson, 
W.  E.  Hammond,  and  C.  F.  Bassett. 
Iowa  Sta.  Leaflet  24,  7  p.  1927. 
Equipment  for  Swine  Production.  B.  M. 
Anderson  and  V.  R.  Hillman.  Kans.  Sta. 
Bui.  243,  46  p.,  illus.  1927. 

Pastures  for  Hogs.  L.  A.  Weaver.  Mo.  Sta. 

Circ.  158,  8  p.,  illus.  1927. 

Preparation  of  Kafir  Corn  and  Wheat  for 
Swine  Feeding  ;  Value  of  Yeast  in  Swine 
Feeding.  C.  P.  Thomnson.  Okla.  Sta. 
Bui.  165.  12  p.  1927. 

Fattening  Rations  for  Swine.  M.  F.  Grimes. 

Pa.  Sta.  Bui.  215,  15  p.,  illus.  1927. 
Feeding  Cocoa  Meal  to  Hogs.  R.  D.  Aplin. 

Vt.  Sta.  Bui  271,  10  p.,  illus.  1927. 
Returns  for  Skimmilk  Fed  to  Hogs  Under 
Vermont  Conditions.  H.  B.  Ellenberger 
and  R.  D.  Aplin.  Vt.  Sta.  Bui.  273,  15  p. 
1927. 

•POULTRY 

A  Statistical  Study  of  Egg  Production  in 
Four  Breeds  of  the  Domestic  Fowl ;  Part 
IV,  Egg  Production  of  White  Leghorns. 
L.  C.  Dunn.  Conn.  Storrs  Sta.  Bui.  147, 
p.  243-282,  illus.  1927. 

The  Use  of  Artificial  Lights  on  White  Leg¬ 
horn  Pullets  to  Increase  Winter  Egg  Pro¬ 
duction.  A.  E.  Tomhave  and  C.  W.  Mum- 
ford.  Del.  Sta.  Bui.  151,  15  p.,  illus. 
1927. 

Waste  Pimiento  Pepper  for  Coloring  Egg 
Yolks.  W.  A.  Morgan  and  J.  G.  Wood- 
roof.  Ga.  Sta.  Bui.  147,  p.  209-215,  illus. 
1927. 

Raising  Chicks  at  a  Profit.  L.  E.  Card.  Ill. 

Sta.  Circ.  329,  15  p.,  illus.  1928. 

Value  of  Some  of  the  Glass  Substitutes  in 
Growing  Chicks.  R.  L.  Cochran  and  H.  A. 
Bittenbender.  Iowa  Sta.  Bui.  246,  p. 
169-184,  illus.  1928. 

Correlation  of  Physical  Measurements  With 
Egg  Production  in  White  Plymouth  Rock 
Hens.  C.  W.  Knox  and  H.  A.  Bitten¬ 
bender.  Iowa  Sta.  Research  Bui.  103,  p. 
49-64,  illus.  1927. 

The  Genetics  of  Plumage  Color  in  Poultry. 
C.  W.  Knox.  Iowa  Sta.  Research  Bui. 
105,  p.  105-131.  1927. 

A  Poultry  Survey  in  Kansas.  L.  F.  Payne 
and  H.  H.  Steup.  Kans.  Sta.  Bui.  245, 
52  p.,  illus.  1928. 

Vigor  in  Production-Bred  Flocks.  .  F.  A. 
Hays  and  R.  Sanborn.  Mass.  Sta.  Bui. 
242,  p.  151-175,  illus.  1928. 

Intensity  or  Rate  of  Laying  in  Relation  to 
Fecundity.  F.  A.  Hays  and  R.  Sanborn. 
Mass.  Sta.  Tech.  Bui.  11,  p.  179-194. 
1927. 
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Net  Correlations  of  Characters  Concerned  in 
Fecundit3^  P.  A,  Hays  and  R.  Sanborn. 
Mass.  Sta.  Tech.  Bui.  12,  p.  197-204. 
1927. 

Growth  and  Development,  With  Special  Ref¬ 
erence  to  Domestic  Animals. — V,  The 
Effect  of  Temperature  on  the  Percentage 
Rate  of  Growth  of  the  Chick  Embryo. 
E.  W.  Henderson  and  S.  Brody.  Mo.  Sta. 
Itesearch  Bui.  99,  11  p.,  illus.  1927. 
Feeding  for  Egg  Production.  H.  L.  Kemp- 
ster.  Mo.  Sta.  Circ.  163,  16  p.,  illus. 
1927. 

The  Value  of  Summer  and  Fall  Egg  Pro¬ 
duction.  C.  S.  Platt.  N.  J.  Stas.  Hints 
to  Poultrymen,  vol.  15,  no.  9,  4  p.,  illus. 

1927. 

Poultry  Management  at  the  New  Jersey  Egg- 
Laying  Contests.  W.  C.  Thompson.  N. 
J.  Stas.  Hints  to  Poultrymen,  vol.  15,  no. 
11,  4  p.,  illus.  1927. 

Mash  Hoppers  for  Poultry.  C.  S.  Platt. 
N.  J.  Stas.  Hints  to  Poultrymen,  vol.  15, 
no.  12.  4  p.,  illus.  1927. 

The  Record  as  the  Fundamental  Basis  for 
the  Selection  of  Breeding  Stock.  W.  C. 
Thompson.  N.  J.  Stas.  Hints  to  Poultry- 
men,  vol.  16,  no.  2.  4  p.,  illus.  1927. 
Report  of  the  New  Jersey  Egg-Lajung  Con¬ 
tests.  November  1,  1926-OcTt«her  23,  1927, 
the  Eleventh  Year  of  the  Vineland  Egg- 
Laying  Contest  and  the  Seventh  Year  of 
the  Bergen  County  Egg-Laying  Contest. 
W.  C.  Thompson.  N.  J.  Stas.  Hints  to 
Poultrymen,  vol.  16.  no.  3,  4  p.  1927. 
Egg  I'roductio'i.  Monthly  Costs  and  Receipts 
on  New  Jersey  Poultrv  Farms,  November, 
1926-October,  1927.  L.  M.  Black.  N.  J. 
Stas.  Hints  to  Poultrymen,  vol.  16,  no.  4, 
4  p.,  illus.  1928. 

Useful  Facts  Concerning  Foodstuffs  Em¬ 
ployed  in  I'oultry  Rations.  W.  C.  Thomp¬ 
son.  N.  J.  Stas.  Hints  to  Poultrymen, 
vol.  16,  no.  6,  4  p.,  illus.  1928. 

How  New  Jersey  Poultrymen  May  Use  the 
Egg-Laying  Contests.  W.  C.  Thompson. 
N.  J.  Stas.  Hints  to  Poultrymen,  vol.  16, 
no.  7,  4  p.,  illus.  1928. 

Securing  Summer  and  Fall  Eggs.  C.  S. 
Platt.  N.  J.  Stas.  Hints  to  Poultrymen, 
vol.  16.  no.  8.  4  p.,  illus.  1928. 

Summer  Management  of  the  Young  Stock. 
J.  C.  Taylor.  N.  J.  Stas.  Hints  to 
Poultrymen,  vol.  16,  no.  9,  4  p.,  illus. 
1028. 

I.  The  Cost  of  Producing  Eggs  with  S.  C. 
White  Leghorns  ;  and  II,  The  Control  of 
Roup  and  Its  Effect  Upon  Egg  Production. 
B.  F.  Kaupp.  N.  C.  Sta.  Bui.  254,  11  p. 

1928. 

Turkey  Investigations  in  Dressing  Shrink¬ 
ages.  O.  A.  Barton.  N.  Dak.  Sta.  Circ. 
36,  12  p.  1928. 

The  Value  of  Certain  Scratch  Grains  in  the 
Poultry  Ration.  R.  Penquite,  R.  B. 
Thompson,  and  H.  R.  Naylor.  Okla.  Sta. 
Bui.  166,  8  p.,  illus.  [1927.] 

Influence  of  Time  of  Hatch  on  Hatchability 
of  the  Eggs,  Rate  of  Growth  of  the 

Chicks,  and  Characteristics  of  the  Adult 
Female.  C.  W.  Upp  and  R.  B.  Thompson. 
Okla.  Sta.  Bui.  167,  36  p.,  illus.  1927. 
Influence  of  Time  of  Hatch  on  Hatchability 
of  the  Eggs,  Rate  of  Growth  of  the 

Chicks,  and  Characteristics  of  the  Adult 
Females.  C.  W.  Upp  and  R.  B.  Thomp¬ 
son.  Okla.  Sta.  Circ.  67,  8  p.,  illus. 
1927.  Popular  edition  of  Bui.  167. 

Shade  and  Green  Feed  for  Chickens.  R.  B. 
Thompson  and  R.  Penquite.  Okla.  Sta. 
Circ.  69,  8  p.,  illus.  1928. 

Brooding  Chicks  on  the  Farm.  R.  B. 

Thompson.  Okla.  Sta.  Circ.  70,  14  p., 
illus.  1928. 

Seasonal  Broiler  Production.  T.  B.  Charles. 
Pa.  Sta.  Bui.  216,  19  p.,  illus.  1927. 


Pedigree  Poultry  Records.  E.  W.  Callen- 
bach.  Pa.  Sta.  Bui.  217,  23  p.,  illus. 
1927. 

Rearing  Chicks  in  Confinement.  T.  B. 
Charles  and  H.  C.  Knandel.  Pa.  Sta.  Bui. 
218,  12  p.,  illus.  1928. 

Digestibility  and  Production  Coefficients  of 
Poultry  Feeds.  G.  S.  Praps.  Tex.  Sta. 
Bui.  372,  24  p.  1928. 

The  Effect  of  Various  Rations  on  the  Stor¬ 
age  Quality  of  Eggs.  R.  M.  Sherwood. 
Tex.  Sta.  Bui.  376,  12  p.  1928. 

Rules  and  Regulations  for  the  Fourth  Utah 
Intermountain  Egg-Laying  Contest.  B. 
Alder.  Utah  Sta.  Circ.  67,  4  p.,  illus. 
1927. 

Brooding  and  Feeding  Chicks.  B.  Alder. 
Utah  Sta.  Circ.  72,  16  p.,  illus.  1928. 
Revision  of  Circ.  50. 

A  Balanced  anc4  an  Unbalanced  Ration  Fed 
Prior  to  the  Hatching  Season  as  Affecting 
the  Hatchability  of  Eggs  and  the  Vigor 
of  the  Progeny.  H.  Atwood.  W.  Va.  Sta. 
Bui.  207,  10  p.  1927. 

Green  Feed  Crops  for  Poultry.  M.  E.  Mc- 
Collam.  West.  WAsh.  Sta.  Bui.  8-W,  20 
p.,  illus.  1928. 

From  Baby  Chicks  to  Finished  Pullets. 
Mrs.  G.  R.  Shoup.  West.  Wash.  Sta. 
Pop.  Bui.  1-W,  15  p..  illus.  1927. 
Feeding  Market  Egg  Layers  for  Winter  Pro¬ 
duction.  G.  R.  and  Mrs.  G.  R.  Shoup. 
West.  Wash.  Sta.  Pop.  Bui.  3-W,  8  p., 
illus.  1926. 

DAIRYING 

Japanese  Honeydrip  Sorghum  Silage  Versus 
June  Corn  Silage  for  Milk  Production. 
W.  S.  Cunningham  and  J.  R.  Reed.  Arlz. 
Sta.  Bui.  122,  p.  [143]-155,  illus.  1927. 
The  Value  of  Orange  Pulp  for  Milk  Pro¬ 
duction.  W.  M.  Regan  and  S.  W.  Mead. 
Calif.  Sta.  Bui.  427,  16  p.,  illus.  1927. 
Apple  I’omace  Silage  for  Milk  Production. 
F.  W.  Atkeson  and  G.  C.  Anderson.  Idaho 
Sta.  Bui.  150,  24  p.,  illus.  1927. 

Growth  and  Senescence  in  Purebred  Jersey 
Cows.  F.  A.  Davidson.  Ill.  Sta.  Bui. 
302,  p.  181-235,  illus.  1928. 

The  Energy  Basis  of  Measuring  Milk  Yield 
in  Dairy  Cows.  W.  L.  Gaines.  Ill.  Sta. 
Bui.  308,  p.  401-438,  illus.  1928. 

The  Influence  of  Temperatures  and  Certain 
Other  Factors  Upon  the  Percentage  of 
Fat  in  Milk.  E.  Weaver  and  C.  A.  Mat¬ 
thews.  Iowa  Sta.  Research  Bui.  107, 
p.  157-180,  illus.  1928. 

Feeding  Dairy  Cattle.  E.  Weaver  and  B. 
Odei’kirk.  Iowa  Sta.  Circ.  107,  56  p., 
illus.  1927. 

Productivity  of  Guernsey  Cows  of  American 
or  Island  Origin.  J.  W.  Gowen.  Me. 
Sta.  Bui.  341,  p.  217-228,  illus.  1927. 
Soy  Beans  and  Soybean  Hay  in  the  Dairy 
Ration.  O.  G.  Schaefer.  Minn.  Sta. 
Bui.  239,  16  p.  1927. 

Growth  and  Development,  With  Special 
Reference  to  Domestic  Auimals.^ — VIII, 
Relation  Between  Weight  Growth  and 
Linear  Growth  With  Special  Reference 
to  Dairy  Cattle.  S.  Brody.  Mo.  Sta. 
Research  Bui.  103,  40  p.,  illus.  1927. 
Growth  and  Development,  With  Special 
Reference  to  Domestic  Animals. — X,  The 
Relation  Between  the  Course  of  Growth 
and  the  Course  of  Senescence  With  Spe¬ 
cial  Reference  to  Age  Changes  in  Milk 
Secretion.  S.  Brody.  Mo.  Sta.  Research 
Bui.  105,  64  p.,  illus.  1927. 

Feeding  Dairy  Cattle.  C.  B.  Bender.  N.  J. 

Stas.  Bui.  438,  24  p.,  illus.  1927. 
Utilization  of  the  Grain  in  Kafir  and  Cane 
Silage  by  Dairy  Cows.  R.  B.  Becker  and 
W.  D.  Gallup.  Okla.  Sta.  Bui.  164,  7  p. 
1927. 
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Feeding  the  Dairy  Herd  for  Profit.  T.  M. 
Olson.  S.  Dak.  Sta.  Bui.  231,  96  p. 

1928. 

Effect  of  Feeding  Cocoa  Meal  to  Milking 
Cows.  R.  D.  Aplin  and  H.  B.  Ellen- 
berger.  Vt.  Sta.  Bui.  272,  20  p.,  illus. 
1927. 

Sunflower  Silage  vs.  Corn  Silage  for  Milk 
Production.  H.  O.  Henderson  and  W. 
Gifford.  W.  Va.  Sta.  Bui.  210,  23  p. 

1927. 

Getting  the  Most  From  the  Dairy  Herd  by 
Right  Feeding.  P.  E.  McNall  and  D.  R. 
Mitchell.  Wis.  Sta.  Bui.  397,  19  p.,  illus. 

1928. 

Standardization  and  Improvement  of  Cali¬ 
fornia  Butter.  F.  H.  Abbott.  Calif.  Sta. 
Bui.  443,  27  p.,  illus.  1927.' 

A  Study  of  the  Proteolytic  Action  of  Specific 
Organisms  and  Groups  of  Organisms  in 
Butter  Made  from  Graded  Cream.  G. 
Spitzer.  E.  H.  Parfitt.  C.  Manhart,  and 
W.  F.  Epple.  Ind.  Sta.  Bui.  319,  36  p., 
illus.  1927. 

Studies  on  Starters.  B.  W.  Hammer  and 
M.  P.  Baker.  Iowa  Sta.  Research  Bui. 
106,  p.  134-156.  1928. 

Field  Studies  of  the  Sources  of  Mold  in 
Butter.  H.  Macv  and  W.  B.  Combs. 
Minn.  Sta.  Bui.  235,  31  p.,  illus.  1927. 
Gelatinated  Buttermilk.  A.  D.  Burke. 

Okla.  Sta.  Bui.  168,  16  p,  1927. 
Commercial  Casein.  A.  C.  "Weimar  and  J. 
Taylor.  Mich.  Sta.  Tech.  Bui.  82,  16  p. 
1927. 

Standardization  of  Ice-Cream  Mixes.  P.  H. 

Tracy.  Ill.  Sta.  Circ.  323,  36  p.  1928. 
The  Effect  of  Overrun,  Temperature,  and 
Composition  on  the  Dipping  Losses  of  Ice 
Cream.  H.  R.  Bierman.  Md.  Sta.  Bui. 
293,  p.  23-.34.  1927. 

A  Study  of  the  Sanitary  Significance  of  Air 
in  Relation  to  Ice  Cream.  F.  W.  Fabian. 
Mich.  Sta.  Tech.  Bui.  83,  30  p.,  illus. 

1927. 

The  Relation  of  Milk  Solids  Not  Fat  to 
Overrun  and  Quality  of  Ice  Cream.  P.  S. 
Lucas  and  W.  .1.  Roberts.  Mich.  Sta. 
Tech.  Bi;l.  86.  16  p.,  illus.  1927. 

Testing  and  Handling  Milk  and  Cream. 

Colo.  Sta.  Bui.  320,  48  p.,  illus.  1927. 
Why  Cream  Tests  Vary.  D.  R.  Theophilus. 

Idaho  Sta.  Circ.  50,  [3]  p.  1927. 
Babcock  Testing — Principles  and  Uses.  L. 
K.  Crowe  and  H.  P.  Davis.  Nebr.  Sta. 
Circ.  35.  27  p.,  illus.  1927. 

The  Operation  of  the  Bacteriological  Labo¬ 
ratory  for  Dairy  Plants.  C.  S.  Mudge. 
Calif.  Sta.  Circ.  310,  28  p.,  illus.  1927. 
Bacteria  Count  Limits  and  the  Transporta¬ 
tion  of  Milk.  J.  D.  Brew  and  R.  C. 
Fisher.  N.  Y.  Cornell  Sta.  Bui.  460,  37 
p.,  illus.  1928. 

Micrococci  Present  in  the  Normal  Cow’s 
Udder.  A.  F.  Breed.  N.  Y.  State  Sta. 
Tech  Bui.  132,  28  p.  1928. 

Studies  on  the  Coccaceae. — VIII,  A  Study 
of  the  Cocci-Resisting  Pasteurization 
Temperatures.  G.  J.  Hucker.  N.  Y. 
State  Sta.  Tech.  Bui.  134,  30  p.,  illus. 

1928. 

Thermophilic  and  Thermoduric  Microorgan¬ 
isms,  with  Special  Reference  to  Species 
Isolated  from'  Milk. — I,  Review  of  Lit¬ 
erature.  A.  H.  Robertson.  N.  Y.  State 
Sta.  Tech.  Bui.  130,  56  p.  1927. 
Thermophilic  and  Thermoduric  Microorgan¬ 
isms,  with  Special  Reference  to  Species 
Isolated  from  Milk. — II,  The  Thermal 
Resistance  of  Microorganisms.  A.  H. 
Robertson.  Vt.  Sta.  Bui.  274,  27  p. 
1927. 


Thermophilic  and  Thermoduric  Microorgan¬ 
isms,  with  Special  Reference  to  Species 
Isolated  from  Milk. — ^III,  Description  of 
the  Non-Spore- Forming  Thermoduric.  Or¬ 
ganisms  Isolated.  A.  H.  Robertson. 
N.  Y.  State  Sta.  Tech.  Bui.  131,  62  p. 
1927. 

Thermophilic  and  Thermoduric  Microorgan¬ 
isms,  with  Special  Reference  to  Species 
Isolated  from  Milk. — IV,  Effect  of  Age 
of  Culture  on  the  Heat  Resistance  of 
Non-Sporeforming  Bacteria.  A.  H.  Rob¬ 
ertson.  Vt.  Sta.  Bui.  275,  2(  p.,  illus. 

1927. 

The  Clarifier  and  the  Filter  in  Processing 
Milk.  P.  S.  Lucas,  L.  H.  Cooledge,  O.  T. 
Goodwin,  and  R.  J.  Wcrdon.  Mich.  Sta. 
Tech.  Bui.  84,  27  p.  1927. 

Clean  and  Cold  Milk.  R.  S.  Breed.  N.  Y. 

State  Sta.  Circ.  93,  4  p.,  illus.  1927. 
The  Production  of  Clean  Milk.  F.  Hale 
and  J.  L.  Lush.  Tex.  Sta.  Circ.  48, 
25  p.,  illus.  1927. 

Clean  Milk  and  Its  Production.  E.  G. 
Carter.  Utah  Sta.  Circ.  69,  16  p.,  illus. 

1928. 

DISEASES  OF  LIVESTOCK 

Infectious  Abortion  of  Cattle.  C.  H.  Kit- 
selman.  Kans.  Sta.  Circ.  135,  11  p. 
1928. 

Johne’s  Disease,  Infectious  Diarrhea  of 
Cattle.  H.  Morris.  La.  Stas.  Bui.  200, 
8  p.,  illus.  1927. 

Precautions  for  Feeding  Spoiled  Sweet 
Clover  Hay. — Rabbits  can  be  used  to 
determine  its  safety  for  cattle  feed. 
L.  M.  Roderick  and'  A.  F.  Schalk.  N. 
Dak.  Sta.  Circ.  35,  4  p.  1928. 

Johne’s  Disease,  a  Transmissible  Disease 
of  Cattle.  E.  G.  Hastings,  B.  A.  Beach, 
and  H.  L.  Mansfield.  Wis.  Sta.  Research 
Bui.  81,  44  p.,  illus.  1927. 

The  “  Lunger  ”  Disease  of  Sheep.  H. 
Welch  and  H.  Marsh.  Mont.  Sta.  Bui. 
210,  8  p.  1927. 

The  Poisoning  of  Sheep  on  Mountain 
Grazing  Ranges  in  Nevada  by  the  West¬ 
ern  Chokecherry  {Prunus  demissa) .  C. 
E.  Fleming  and  R.  Dill.  Nev.  Sta.  Bui. 
110,  14  p.,  illus.  1928. 

Anemia  in  Young  Pigs.  L.  P.  Doyle,  F. 
P.  Mathews,  and  R.  A.  Whiting.  Ind. 
Sta.  Bui.  313,  18  p..  illus.  1927. 
Collected  Studies  on  Hog  Cholera.  L.  M. 
Roderick  and  A.  F.  Schalk.  N.  Dak. 
Sta.  Bui.  210,  24  p.  1927. 

Bacillary  White  Diarrhea  of  Chicks.  R. 
Graham  and  E.  A.  Tunnicliff.  Ill.  Sta. 
Circ.  328.  8  p.,  illus.  1928. 

Control  of  Bacillary  White  Diarrhea,  1926- 
1927.  H.  Van  Roekel.  Mass.  Sta.  Con¬ 
trol  Ser.  Bui.  39.  8  p.  1927. 

Bacillary  White  Diarrhea  Control  in  New 
Jer.sey.  1925-1927.  F.  R.  Beaudette  and 
J.  J.  Black.  N.  J.  Stas.  Bui.  458,  16  p. 

1927. 

Bacillary  White  Diarrhea.  B.  F.  Kaupp 
and  R.  S.  Dearstyne.  N.  C.  Sta.  Tech. 
Bui.  29,  47  p.,  illus.  1927. 

The  Production  of  Gas  by  Salmonella  pul- 
lorum.  K.  Goodner  and  H.  G.  May. 
R.  I.  Sta.  Bui.  208,  12  p..  Ulus.  1927.  ' 
Coccidiosis.  J.  J.  Black.  N.  J.  Stas.  Hints 
to  Poultrymen,  vol.  16,  no.  5,  4  p.,  illus. 

1928. 

Immunity  of  Resistance  of  the  Chicken  to 
Coccidial  Infection.  W.  T.  Johnson. 
Oreg.  Sta.  Bui.  230,  31  p.  1927. 

The  Immunization  of  Fowls  Against 
Chicken-Pox  {Epithelioma  contaglosum) 
by  Subcutaneous  Injection  of  Virus.  J. 
R.  Beach.  Hilgardia  [Calif.  Sta.],  vol. 
3,  no.  3,  p.  41-97,  illus.  1927. 
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A  Study  of  Fowl  Paralysis  (Neuro-Lympho¬ 
matosis  Gallinarum).  A.  M.  Pappenhei- 
mer,  L.  C.  Dunn,  and  V.  C.  Cone.  Conn. 
Storrs  Sta.  Bui.  143,  p.  187-290,  illus. 
1926. 

A  Study  of  the  Pathogenic  and  Antigenic 
Properties  of  Eterthella  gallinarw 
(Klein) — E.  sanguinaria  (Moore).  C.  C. 
Palmer  and  H.  R.  Baker.  Del.  Sta.  Bui. 
153,  14  p.  1928. 

Studies  in  the  Etiology  of  Roup  and  Allied 
Diseases  of  Fowls.  E.  P.  Johnson. 
Mich.  Sta.  Tech.  Bui.  85,  20  p.,  illus. 
[1927.] 

An  Epidemiological  Study  of  Blackhead  in 
Turkeys.  L.  F.  Rettger  and  W.  F.  Kirk- 
])atrick.  Conn.  Storrs  Sta.  Bui.  148,  p. 
285-313,  illus.  1927. 

Daubentonia  Seed  Poisoning  of  Poultry.  A. 
L.  Shealy  and  E.  F.  Thomas.  Fla.  Sta. 
BnL  196,  p.  335-342,  illus.  1928. 

The  Poultry  Disease  Program  of  the  Third 
World’s  Poultry  Congress.  F.  R.  Beau- 
dette.  N.  J.  Stas.,  Hints  to  Poultrymen, 
vol.  16,  no.  1,  4  p.,  illus.  1927. 

Poultry  Diseases  in  Washington.  C.  E. 
Sawyer  and  S.  S.  Worley.  West.  Wash. 
Sta.  Pop.  Bui.  5-W,  52  p.,  illus.  1927. 

AGRICULTURAL  ENGINEERING 

The  Combine  Harvester  on  Oklahoma  Farms, 
1926.  J.  O.  Ellsworth  and  R.  W.  Baird. 
Okla.  Sta.  Bui.  162,  15  p.  1927. 
Harvesting  Grain  with  the  Combined  Har¬ 
vester-Thresher  in  Northwest  Texas.  H. 
P.  Smith  and  R.  F.  Spilman.  Tex. 

Sta.  Bui.  373,  24  p.,  illus.  1927. 
Nebraska  Tractor  Tests,  1920-1926. — Rules 
for  OfBcial  Tractor  Testing  and  the  Ne¬ 
braska  Tractor  Law.  Nebr.  Sta.  Bui. 

220,  38  p.,  illus.  1927. 

Nebraska  Tractor  Tests,  1920-1927,  Rules 
for  Official  Tractor  Testing  and  the  Ne¬ 
braska  Tractor  Law.  Nebr.  Sta.  Bui. 

224,  39  p.,  illus.  1928. 

Big  Teams  on  Illinois  Farms.  E.  T.  Rob¬ 
bins.  Ill.  Sta.  Circ.  324,  16  p.,  illus. 

1928. 

The  Electrm  Brooder.  B.  D.  Moses  and 
T.  A.  Wood.  Calif.  Sta.  Bui.  441,  39  p., 
illus.  1927. 

Power  Requirements  of  Electrically  Driven 
Dairy  Manufacturing  Equipment.  A.  W. 
Farrall.  Calif.  Sta.  Bui.  433,  20  p., 
illus.  1927. 

Electric  Dairy  Cold  Storage.  W.  T.  Acker¬ 
man.  N.  H.  Sta.  Bui.  233,  35  p.,  illus. 
1928. 

Electric  Hay  Hoists.  H.  L.  Garver.  Wash. 

Col.  Sta.  Pop.  Bui.  139,  16  p.,  illus.  1928. 
The  Relation  of  Electricity  to  Missouri 
Agriculture.  R.  R.  Parks  and  J.  C. 
Wooley.  Mo.  Sta.  Circ.  165,  11  p.,  illus. 
1928. 

Prolonging  the  Life  of  Tobacco  Shade  Tent 
Poles.  H.  W.  Hicock  and  P.  J.  Ander¬ 
son.  Conn.  State  Sta.  [Tobacco  Substa.], 
Bui.  9.  12T  p.,  illus.  1927. 

Construction  of  Self-Feeders  and  Their 
Use  in  Pork  Production.  W.  E.  Carroll 
and  W.  A.  Foster.  Ill.  Sta.  Circ.  319, 
23  p.,  illus.  1927. 

Movable  Hog  Houses.  W.  A.  Foster  and 
W.  E.  Carroll.  Ill.  Sta.  Circ.  320,  20  p., 
illus.  1927. 

A  Study  of  Factors  Aftecting  the  Efficiency 
and  Design  of  Farm  Septic  Tanks.  E.  W. 
Lehmann,  R.  C.  Kelleher,  and  A.  M.  Bus- 
well.  Ill.  Sta.  Bui.  304,  p.  297-339,  illus. 
1928. 

The  Painting  and  Preservation  of  Poultry 
Buildings.  W.  C.  Thompson.  N.  J.  Stas. 
Hints  to  Poultrymen,  vol.  15,  no.  10,  4  p., 
illus.  1927. 


The  Puyallup  Laying  House.  G.  R.  and 
Mrs.  G.  R.  Shoup.  West.  Wash.  Sta.  Pop. 
Bui.  4-W,  52  p.,  illus.  1927. 

Commercial  Brooder  Equipment  and  Its 
Operation.  G.  R.  Shoup.  West.  Wash. 
Sta.  Pop.  Bui.  2-W,  18  p.,  illus.  1927. 
Practical  Buildings  and  Equipment  for  the 
Dairy  Farm.  F.  D.  Cornell,  jr.  W.  Va. 
Sta.  Circ.  49,  47  p.,  illus.  1928. 

The  Use  and  Duty  of  Water  in  the  Salt 
River  Valley.  J.  C.  Marr  and  G.  E.  P. 
Smith.  Ariz.  Sta.  Bui.  120,  p.  57-97, 
illus.  1927. 

Farmers’  Purchase  Agreement  for  Deep 
Well  Pumps.  B.  D.  Moses  and  L.  S. 
Wing.  Calif.  Sta.  Bui.  448,  46  p.,  illus. 
1928. 

Irrigation  Investigations  With  Field  Crops 
at  Davis,  and  at  Delhi,  California.  1909- 
1925.  S.  H.  Beckett  and  M.  R.  Huberty. 
Calif.  Sta.  Bui.  450.  24  p.,  illus.  1928. 
Principles  Governing  the  Choice,  Operation, 
and  Care  of  Small  Irrigation  Pumping 
Plants.  C.  N.  Johnston.  Calif.  Sta. 
Circ.  312,  28  p..  illus.  1928. 

Sprinkling  Irrigation  on  Vegetable  Farms 
in  New'  Jersey.  H.  F.  Huber,  E.  R. 
Gross,  and  D.  B.  Lucas.  N.  J.  Stas.  Bui. 
453,  48  p.,  illus.  1927. 

Shape  of  the  Water  Table  in  Tile  Drained 
Land.  W.  W.  Weir.  Hilgardia  [Calif. 
Sta.],  vol.  3,  no.  5,  p.  143-152,  illus. 
1928. 

Does  Tile  Drainage  Pay?  A.  G.  McCall. 
Md.  Sta.  Bui.  295,  p.  53-65  +  1,  illus. 
1928. 

An  Analysis  of  the  Cost  of  Tile  Drainage 
Installation  on  the  Farm.  H.  B.  Roe. 
Minn.  Sta.  Tech.  Bui.  47,  82  p.,  illus. 
1927. 


Drainage  and  Improvement  of  White  Land 
and  Similar  Wet  Land.  W.  L.  Powers. 
Oreg.  Sta.  Circ.  83,  16  p.,  illus.  1927. 
Revision  of  Circ.  47. 

Laboratory  Tests  of  Orchard  Heaters. 
A.  H.  Hoffman.  Calif.  Sta.  Bui.  442, 


37  p.,  illus.  1927. 
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How  to  Make  and  Save  Money  on  the  Farm. 
G  W  Carver.  Ala.  Tuskegee  Sta.  Bui. 
39,  16  p.  1927. 


A  Study  of  Ranch  Organization  in  Eastern 
Colorado.  R.  T.  Burdick.  M.  Reinholt, 
and  G.  S.  Klemmedson.  Colo.  Sta.  Bui. 
327,  61  p.,  illus.  1928. 

An  Economic  Study  of  Potato  Farming  in 
the  Hastings  Area  for  the  Crop  Year 
1925.  B.  McKinley.  Fla.  Sta.  Bui.  193, 
p.  174-275,  illus.  1928. 

Adjusting  Hog  Production  to  Market  D+ 
mand.  F.  F.  Elliott.  Ill.  Sta.  Bui.  293, 
p.  503—567,  illus.  1927. 

The  Place  of  Hog  Production  in  Corn-Belt 
Farming.  H.  C.  M.  Case  and  R.  C.  Ross. 
Ill.  Sta.  Bui.  301,  p.  146-179,  illus. 
1927. 


Feeding  and  Marketing  of  Early  Spring 
Pigs+n  Indiana  Farms.  O.  G.  Lloyd  and 
G.  E.  Young.  Ind.  Sta.  Bui.  310,  14  p., 
illus.  1927. 


A  Study  of  the  Organization  and  Manage¬ 
ment  of  Dairy  Farms  in  Northeastern 
Iowa.  A.  Mighell.  Iowa  Sta.  Bui.  243, 
p.  49-104,  illus.  1927. 

Factors  Affecting  Returns  From  Potatoes  in 
Massachusetts.  R.  L.  Mighell.  Mass. 
Sta.  Bui.  240,  p.  69-95,  illus.  1928. 
Progress  Report  on  Cost  of  Production 
Route  in  Choctaw  County,  Mississippi, 
1926.  L.  E.  Long  and  H.  W.  Reynolds. 
Miss.  Sta.  Bui.  243,  18  p.  1927. 
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The  Sources  of  Net  Income. — A  Comparison 
of  South  Mississippi  Farms  Having  High 
and  Low  Net  Cash  Incomes — 1924.  L.  E. 
Long.  Miss.  Sta.  Circ.  73,  7  p.  1927. 

A  Preliminary  Study  of  127  New  Me:xico 
Ranches  in  1925.  A.  L.  Walker  and  J.  L. 
Lantow.  N.  Mex.  Sta.  Bui.  159,  107  p., 
illus.  1927. 

Economic  Studies  of  Dairy  Farming  in  New 
York. — VIII,  Grade  B  Milk  With  Cash 
Crops  and  Mixed  Hay  Roughage,  Crop 
Y^ear  1924.  E.  G.  Misner.  N.  Y.  Cornell 
Sta.  Bui.  462,  38  p.,  illus.  1928. 
Profitable  Farm  Combinations.  G.  W.  Fors¬ 
ter  and  R.  J.  Saville.  N.  C.  Sta.  Bui. 
252,  46  p.,  illus.  1927. 

Type-of-Farming  Areas  in  North  Dakota. 

R.  E.  Willard  and  O.  M.  Fuller.  N.  Dak. 
Sta.  Bui.  212,  268  +  6  p.,  illus.  1927. 

Farm  Adjustments  in  Market  Hay  Areas 
of  Pennsylvania.  E.  P.  Weaver  and  R. 

S.  Washburn.  Pa.  Sta.  Bui.  223,  19  p., 
illus.  1928. 

An  Economic  Study  of  the  Columbia  Farm 
Trade  Area.  T.  D.  Johnson,  F.  H.  Ro¬ 
binson,  B.  A.  Russell,  and  W.  C.  Jensen. 
S.  C.  Sta.  Bui.  243,  64  p.,  illus.  1927. 
Profitable  Farming  Systems  for  East  Cen¬ 
tral  South  Dakota.  C.  A.  Bonnen  and 

J.  B.  Hutson.  S.  Dak.  Sta.  Bui.  226,  80 
p.,  illus.  1927. 

An  Economic  Analysis  of  Farming  in  Over- 
ton  County,  Tennessee.  C.  E.  Allred  and 
S.  W.  Atkins.  Tenn.  Sta.  Agr.  Econ. 
Survey  1,  127  p.,  illus.  1927.  [Mimeo¬ 
graphed.] 

Large-Scale  Cotton  Production  in  Texas. 
L.  P.  Gabbard  and  F.  R.  Jones.  Tex. 
Sta.  Bui.  362,  24  p.,  illus.  1927. 

Cattle  Ranching  in  Utah,  Report  of  a  Pi'e- 
liminary  Economic  Survey  of  the  Ranch 
Situation  as  of  1925.  W.  Peterson,  P. 
V.  Cardon,  K.  C.  Ikeler,  G.  Stewart,  and 
A.  C.  Esplin.  Utah  Sta.  Bui.  203,  56  p., 
illus.  1927. 

Sheep  Ranching  in  Utah,  Report  of  a  Pre¬ 
liminary  Economic  Survey  of  the  Ranch, 
Situation  as  of  1925.  A.  C.  Esplin,  W. 
Peterson,  P.  V.  Cardon,  G.  Stewart,  and 

K.  C.  Ikeler.  Utah  Sta.  Bui.  204,  60  p., 
illus.  1928. 

Studies  in  Vermont  Dairy  Farming. — III, 
Randolph-Royalton  Area.  H.  P.  Young. 
Vt.  Sta.  Bui.  268,  64  p.  1927. 

Factors  Affecting  Returns  from  the  Dairy 
Enterprise  in  the  Shenandoah  Valley. 
J.  J.  Vernon,  C.  W.  Holdaway,  M.  Eze¬ 
kiel,  and  R.  S.  Kifer.  Va.  Sta.  Bui.  257, 
87  p.,  illus.  1927. 

Systems  of  Beef  Cattle  Farming  for  South¬ 
western  Virginia.  E.  L.  Langsford  and 
J.  B.  Hutson.  Va.  Sta.  Bui.  258,  47  p., 
illus.  1927. 

An  Economic  Study  of  Poultry  Farming  in 
Western  Washington.  G.  Severance. 
Wash.  Col.  Sta.  Bui.  216,  51  p.,  illus. 
1927. 

Planning  the  Farm  for  Profits.  P.  E.  Mc- 
Nall,  R.  S.  Kifer,  and  D.  R.  Mitchell. 
Wis.  Sta.  Bui.  395,  24  p.  1927. 

Practice  Responsible  for  Variations  in  Phys¬ 
ical  Requirements  and  Economic  Costs  of 
Milk  Production  on  Wisconsin  Dairy 
Farms.  M.  J.  B.  Ezekiel,  P.  E.  McNali, 
and  F.  B.  Morrison.  Wis.  Sta.  Research 
Bui.  79,  55  p.,  illus.  1927. 

Farm  Costs  and  Practices  in  the  Production 
of  Walworth  County  Crops  and  Livestock. 
P.  E.  McNall  and  L.  S.  Ellis.  Wis.  Sta. 
Research  Bui.  83,  103  p.,  illus.  1928. 
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Strawberry  Production  and  Marketing  in 
Arkansas.  C.  O.  Brannen  and  J.  A. 
Dickey.  Ark.  Sta.  Bui.  218,  27  p.,  illus. 
•'927. 


Apricots.  H.  R.  Wellman.  Calif.  Sta.  Bui. 

423,  42  p.,  illus.  1927. 

Economic  Status  of  the  Grape  Industry. 
S.  W.  Shear  and  H.  F.  Gould.  Calif.  Sta. 
Bui.  429,  126  p.,  illus.  1927. 

Series  on  California  Crops  and  Prices : 
Economic  Aspects  of  the  Dairy  Industry. 
E.  C.  Voorhies.  Calif.  Sta.  Bui.  437,  192 
p.,  illus.  1927. 

Series  on  California  Crops  and  Prices : 
Beans.  H.  R.  Wellman  and  E.  W.  Braun. 
Calif.  Sta.  Bui.  444,  62  p.,  illus.  1927. 
Economic  Aspects  of  the  Apple  Industry. 
E.  Rauchenstein.  Calif.  Sta.  Bui.  445, 
76  p.,  illus.  1927. 

Economic  Aspects  of  the  Watermelon  In¬ 
dustry.  E.  Rauchenstein.  Calif.  Sta. 
Bui.  449,  26  p.,  illus.  1928. 

Economic  Aspects  of  the  Pear  Industry. 
S.  W.  Shear.  Calif.  Sta.  Bui.  452,  107  p., 
illus.  1928. 

Series  on  California  Crops  and  Prices : 
Almonds.  H.  R.  Wellman  and  E.  W. 
Braun.  Calif.  Sta.  Bui.  453,  34  p.,  illus. 
1928. 


The  Connecticut  Apple  Industry.  I.  G. 
Davis,  F.  V.  Waugh,  and  H.  McCarthy. 
Conn.  Storrs  Sta.  Bui.  145,  p.  23-106, 
illus.  1927. 

The  Farming  Business  in  Idaho.  (Being 
Part  I  of  a  tentative  report  of  the  agri¬ 
cultural  situation,  based  on  an  economic 
survey  of  the  production  and  marketing 
of  Idaho  farm  products.)  Idaho  Sta. 
Bui.  151,  125  p.,  illus.  1927. 

The  Dairy  Situation  in  Idaho.  (Being 
Part  II  of  a  tentative  report  of  the  agri¬ 
cultural  situation,  based  on  an  economic 
survey  of  the  production  and  marketing 
of  Idaho  farm  products.)  F.  W.  Atkeson, 
D.  L.  Fourt,  G.  L.  Sulerud,  and  B.  H 
Critchfield.  Idaho  Sta.  Bui.  152,  83  p., 
illus.  1927. 


The  Potato  Situation  in  Idaho.  (Being 
Part  III  of  a  tentative  report  of  the  agri¬ 
cultural  situation,  based  on  an  economic 
survey  of  the  production  and  marketing 
of  Idaho  farm  products.)  C.  F.  Wells 
and  H.  C.  Dale.  Idaho  Sta.  Bui.  153,  47 
p.,  illus.  1927. 

The  Poultry  Situation  in  Idaho.  (Being 
Part  IV  of  a  tentative  report  of  the  agri¬ 
cultural  situation,  based  on  an  economic 
survey  of  the  production  and  marketing 
of  Idaho  farm  products.)  R.  T.  Park- 
hurst  and  G.  L.  Sulerud.  Idaho  Sta.  Bui. 
154,  47  p.,  illus.  1927. 

The  Potato  Situation  in  Idaho  for  1928. 
C.  F.  Wells.  Idaho  Sta.  Circ.  51,  8  p., 
illus.  1928. 

Indiana  Peaches.  F.  C.  Gaylord.  Ind.  Sta. 
Bui.  309,  20  p.,  illus.  1927. 

The  Milk  Supply  of  Massachusetts. — I,  Lo¬ 
cal  Production  and  Imports.  II,  Con¬ 
sumption  and  Sources  of  Supply  in 
Springfield  and  Vicinity.  Ill,  Milk  Pro¬ 
duction  and  Shipped-in  Feed.  R.  J.  Mc- 
Fall.  Mass.  Sta.  Bui.  236,  p.  [123]-134 
illus.  1927. 


The  Peach  Industry  in  New  Jersey,  a  Sta 
tistical  and  Economic  Study.  A.  G.  Wal 
ler  and  H.  B.  Weiss.  N.  J.  Stas.  Bui 
452,  39  p.,  illus.  1927. 


The  Potato  Industry  in  New  Jersey.  W 
H.  Martin,  A.  G.  Waller,  and  H.  B.  Weiss. 
N.  J.  Stas.  Bui.  454,  31  p.,  illus.  1927. 
The  Poultry  Industry  in  New  Jersey,  a 
Statistical  and  Economic  Study.  A.  G. 
Waller  and  H.  B.  Weiss.  N.  J.  Stas. 
Bui.  457,  48  p.,  illus.  1927. 

The  Apple  Industry  of  Ohio.  C.  W.  Hauck. 

Ohio  Sta.  Bui.  418,  70  p.,  illus.  1928. 
Economics  of  Producing  and  Marketing 
South  Carolina  Peaches.  W.  C.  Jensen. 
S.  C.  Sta.  Bui.  239,  51  p.,  illus.  1927. 
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An  Agricultural  Production,  Consumption, 
and  Marketing  Study  in  the  Greenville, 
South  Carolina,  Trade  Area.  P.  H.  Rob¬ 
inson  and  W.  C.  Jensen.  S.  C.  Sta.  Rul. 
240,  83  p.,  illus.  1927. 

South  Dakota  Farm  Production  and  Prices, 
1890-1926,  With  Annual  Summary  for 
1925-1926.  O.  L.  Dawson.  S.  Dak.  Sta. 
Bui.  225,  111  p.,  illus.  1927. 

An  Economic  Study  of  the  Dairy  Industry 
in  Texas.  G.  L.  Crawford.  Tex.  Sta. 
Bui.  358,  36  p.,  illus.  1927. 

Production  and  Marketing  of  Spokane  Val¬ 
ley  Farm  Products.  G.  Severance  and 
N.  W.  Johnson.  Wash.  Col.  Sta.  Bui. 
221,  61  p.,  illus.  1927. 

MARKETING 

Some  Economic  Problems  Involved  in  the 
Pooling  of  Fruit.  H.  E.  Erdman  and 
FI.  R.  Wellman.  Calif.  Sta.  Bui.  432,  46 
p.,  illus.  1927. 

Factors  Affecting  the  Price  of  Watermelons 
at  Los  Angeles,  and  Factors  Affecting 
the  Price  of  Gravenstein  Apples  at  Sebas¬ 
topol.  E.  Rauchenstein.  Hilgardia 
[Calif.  Sta.],  vol.  3,  no.  12,  p.  305-338, 
illus.  1928. 

Marketing  of  Delaware  Eggs.  C.  L.  Ben¬ 
ner  and  H.  S.  Gabriel.  Del.  Sta.  Bui. 
150,  47  p.,  illus.  1927. 

Marketing  Georgia  Peaches.  R.  M.  Middle- 
ton.  Ga.  Sta.  Circ.  82.  4  p.  1928. 

A  Price  Differential  for  Whole  Milk.  Based 
on  Fat  Test  and  Feed  Cost  of  Produc¬ 
tion.  W.  L.  Gaines.  Ill.  Sta.  Circ.  318, 
8  p..  illus.  1927. 

Marketing  Indiana  Onions.  P.  C.  Gaylord. 

Ind.  Sta.  Bui.  308,  36  p.,  illus.  1927. 
Some  Statistical  Characterizations  of  the 
Hog  Market.  K.  Bjorka.  Iowa  Sta.  Re¬ 
search  Bui.  102,  48  p.,  illus.  1927. 

The  Effects  of  Shortage  of  Farm  Storage 
Space  and  Inability  to  Get  Local  Bank 
Credit  on  the  Movement  of  Kansas  Wheat 
to  Market.  R.  M.  Green.  Kans.  Sta. 
Bui.  244,  28  p.,  illus.  1927. 

Marketing  Kentucky  Livestock.  E.  C. 
Johnson.  Ky.  Sta.  Bui.  278,  p.  [43]- 
102,  illus.  1927. 

The  Detroit  Milk  Market.  J.  T.  Horner. 
Mich.  Sta.  Spec.  Bui.  170,  61  p.,  illus. 
1928. 

Cooperative  Egg  and  Poultry  Assembling 
Units  in  Minnesota.  H.  B.  Price  and 
G.  W.  Sprague.  Minn.  Sta.  Bui.  233,  37 
p.,  illus.  1927. 

Retail  Margins  in  Marketing  Home-Grown 
FTuits  and  Vegetables  in  St.  Paul,  1925. 
W.  C.  Waite  and  H.  B.  Rowe.  Minn. 
Sta.  Bui.  236,  30  p.,  illus.  1927. 

The  Marketing  Attitudes  of  Minnesota 
Farmers.  C.  C.  Zimmerman  and  J.  D. 
Black.  Minn.  Sta.  Tech.  Bui.  45,  54  p., 
illus.  1926. 

Cooperative  Marketing  for  Missouri.  F.  L. 
Thomsen  and  G.  B.  Thorne.  Mo.  Sta. 
Bui.  253,  97  p..  illus.  1927. 

Markets  for  the  Farm  Products  of  the  Bill¬ 
ings  Trade  Area.  E.  J.  Bell.  .ir.  Mont. 
Sta.  Bui.  212,  47  p.,  illus.  1928. 

Larger  Markets  for  Montana  Wheat.  E.  J. 
Bell.  jr.  Mont.  Sta.  Circ.  135,  15  p. 
1927. 

Farmers’  Cooperation  in  New  Mexico,  1925- 
1926.  A.  L.  Walker.  N.  Mex.  Sta.  Bui. 
164,  58  p.,  illus.  1927. 

An  Analysis  of  the  Cabbage  Market  With 
Respect  to  New  Mexico  Conditions.  A.  L. 
Walker.  N.  Mex.  Sta.  Bui.  167,  24  p., 
illus.  1928. 

The  Demand  Side  of  the  New  York  Milk 
Market.  H.  A.  Ross.  N.  Y.  Cornell  Sta. 
Bui.  459,  86  p.,  illus.  1927. 


An  Economic  Study  of  Certain  Phases  of 
Fruit  Marketing  in  Western  New  York. 

R.  B.  Corbett.  N.  Y.  Cornell  Sta.  Bui. 
464,  51  p.,  illus.  1928. 

Poultry  and  Egg  Marketing  in  North 
Dakota.  A.  H.  Benton.  N.  Dak.  Sta. 
Bui.  215,  38  p..  illus.  1928. 

Market  Movements  of  Livestock  in  Ohio. 
G.  F.  Henning.  Ohio  Sta.  Bui.  409,  54  p., 
illus.  1927. 

Economic  Aspects  of  Ohio  Farmers’  Eleva¬ 
tors.  L.  G.  Foster.  Ohio  Sta.  Bui.  416, 
77  p.,  illus.  1927. 

The  Farmer's  Part  in  Cooperative  Market¬ 
ing.  W.  W.  Fetrow.  Okla.  Sta.  Bui.  174, 
23  p.  1928. 

Cattle  Marketing  Investigations  at  Port¬ 
land,  Oregon.  H.  A.  Lindgren  and  E.  D. 
Potter.  Oreg.  Sta.  Bui.  229,  [16]  p., 
illus.  1927. 

Egg  Marketing  by  Farmers  in  Pennsylvania, 
a  Study  of  Prices  and  Costs  by  Various 
Methods  of  Marketing.  F.  F.  Lininger. 
I\a.  Sta.  Bui.  214,  20  p.,  illus.  1927. 

Milk  Marketing  in  Pennsylvania  ;  Shipping 
Station  Operations.  An  economic  analy¬ 
sis  of  plant  operations  based  on  a  study 
of  the  record  of  52  shipping  stations  in 
1925.  R.  W.  Bartlett  and  W.  E.  Gregg. 
Pa.  Sta.  Bui.  219,  43  p.  1928. 

A  Study  of  Egg  and  Poultry  Consumption 
in  Pennsylvania.  F.  F.  Lininger  and 
T.  B.  Charles.  Pa.  Sta.  Bui.  222,  22  p., 
illus.  1928. 

Receipts  of  Food  by  Rail  and  Water  in 
Providence,  Rhode  Island.  R.  C.  Cor¬ 
bett.  R.  I.  Sta,  Bui.  211,  15  p.,  illus. 
1927. 

Services,  Facilities,  and  Costs  of  Marketing 
Vegetables  in  the  Lower  Rio  Grande  Val¬ 
ley  of  Texas.  G.  L.  Crawford.  Tex.  Sta. 
Bui.  378,  39  p.,  illus.  1928. 

Elasticity  of  Supply  of  Milk  from  Vermont 
Plants  :  Factors  Affecting  Average  Deliv¬ 
eries  Per  Patron. — I,  The  Milk-feed  Price 
Ratio.  A.  R.  Gans.  Vt.  Sta.  Bui.  269,  40 
p.,  illus.  1927. 

Carlot  Distribution  of  Washington  Apples. 
G.  H.  Fredell.  Wash.  Col.  Sta.  Bui.  218, 
31  p.,  illus.  1927. 

TAXATION,  LAND  ECONOMICS,  AND  CREDIT 

The  Farm  Tax  Problem  in  Arkansas. 
C.  O.  Brannen.  Ark.  Sta.  Bui.  223, 
63  p.,  illus.  1928. 

Farm  Mortgage  Debt  in  Iowa.  W.  G. 
Murray  and  F.  L.  Garlock.  Iowa  Sta. 
Cur.  Econ.  Ser.  Rpt.  6,  15  p.  1927. 
Farm  Real  Estate  Assessment  Practices  in 
Michigan.  R.  W.  Newton  and  W.  O. 
Hedrick.  Mich.  Sta.  Spec.  Bui.  172. 
80  p.  1928. 

Taxes  on  Michigan’s  Rented  Farms,  1919- 
1925.  R.  W.  Newton.  Mich.  Sta.  Tech. 
Bui.  91,  34  p.,  illus.  1928. 

Farm  Lease  Systems  in  Michigan.  F.  T. 
Riddell.  IMich.  Sta.  Circ.  102,  18  p., 
illus.  1927. 

Land  Valuation.  M.  F.  Miller  et  al.  Mo, 
Sta.  Bui.  255,  79  p..  illus.  1927. 

Studies  of  Farm  Land  Prices  and  Owner¬ 
ship.  W.  C.  Jensen  and  B.  A.  Russell. 

S.  C.  Sta.  Bui.  247,  50  p.,  illus.  1928. 

MISCELLANEOUS 

The  Problem  of  Securing  Closer  Relation¬ 
ship  Between  Agricultural  Development 
and  Irrigation  Construction.  D.  Weeks 
and  C.  H.  West.  Calif.  Sta.  Bui.  435, 
99  p.,  illus.  1927. 

Five  Year  Trends  in  Connecticut  Agricul¬ 
ture,  1920-1925.  I.  G.  Davis  and  J.  R. 
Jacobv.  Conn.  Storrs  Sta,  Bui.  146,  p. 
109-238,  illus.  1927, 
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Costs  of  Storing  Corn  on  the  Farm.  L.  F. 
Rickey.  Ill.  Sta.  Bui.  295,  16  p.,  illus. 
1927. 

Income  to  Iowa  Agriculture  1920  to  1926. 
K.  Bjorka.  Iowa  Sta.  Circ.  104,  8  p., 
illus.  1927. 

Financial  Records  for  Country  Creameries. 
F.  Robotkn.  Iowa  Sta.  Circ.  106,  82  p., 
illus.  1927. 

Agricultural  Advancement.  E.  B.  Ferris. 

Miss.  Sta.  Circ.  77,  6  p.  1927. 

The  Development  of  Agriculture  in  New 
Jersey.  1640-1880,  a  Monographic  Study 
in  Agricultural  History.  C.  R.  Wood¬ 
ward.  N.  J.  Stas.  Bui.  451,  321  p..  Ulus. 
1927. 

The  Year  Ahead  in  South  Carolina  Agri¬ 
culture.  W.  C.  Jensen.  B.  A.  Russell, 
and  A.  M.  Carkuff.  S.  C.  Sta.  Bui.  246, 
62  p.,  illus.  1928. 

SOCIOLOGY 

How  Minnesota  Farm  Family  Incomes  Are 
Spent,  An  Interpretation  of  a  One  Year’s 
Study,  1924-1925.  C.  C.  Zimm'erman  and 
J.  D.  Black.  Minn.  Sta.  Bui.  234,  49  p., 
illus.  1927. 

Family  Living  on  Successful  Minnesota 
Farms.  J.  D.  Black  and  C.  C.  Zimmer¬ 
man.  Minn.  Sta.  Bui.  240,  25  p.,  illus. 
1927. 

A  Study  of  Food  Habits  of  People  in  Two 
Contrasting  Areas  of  Mississippi.  D.  Dick- 
ins.  Miss.  Sta.  Bui.  245,  52  p..  Ulus. 
1927. 

Community  Relations  of  Rural  l^oung 
People.  E.  L.  Morgan  and  H.  J.  Burt. 
Mo.  Sta.  Research  Bui.  110,  77  p.  1927. 
Public  School  Dormitories  for  Rural  Chil¬ 
dren  in  Montana.  J.  E.  Richardson  and 
J.  W.  Barger.  Mont.  Sta.  Bui.  201,  68  p., 
illus.  1927. 

Cost  of  Feeding  the  Nebraska  Farm  Family  : 
A  Comparison  of  Costs  and  Standards  of 
Food  Consumption  of  Owners.  Part- 
Owners,  and  Tenants.  J.  O.  Rankin. 
Nebr.  Sta.  Bui.  219,  36  p.,  illus.  1927. 

A  Population  Study  of  Three  Townships  in 
Cortland  County.  New  York.  D.  Sander¬ 
son.  N.  Y.  Cornell  Sta.  Mem.  Ill,  19  p., 
iUus.  1928. 

A  Survey  of  Sickness  in  Rural  Areas  in 
Cortland  County.  New  York.  D.  San¬ 
derson.  N.  Y^.  Cornell  Sta.  Mem.  112, 
27  p.,  illus.  1928. 

Rural  Changes  in  Western  North  Dakota. 
Social  and  Economic  Factors  Involved  in 
the  Changes  in  Number  of  Farms  and 
IHoveroent  of  Settlers  from  Farms.  E.  A. 
Yvillson,  H.  C.  Hoffsommer,  and  A.  H. 
Benton.  N.  Dak.  Sta.  Bui.  214,  110  p., 
illus.  1928. 

The  Rural  Health  Facilities  of  Ross  County, 
Ohio.  C.  E.  Lively  and  P.  G.  Beck.  Ohio 
Sta.  Bui.  412,  54  p.,  illus.  1927. 

Church  Activities  of  Farm  Women  and  Their 
Families.  ...  G.  Fernandes.  Okla.  Sta. 
Bui.  169,  14  p.  [1928.1 
A  Critical  Study  of  Periodical  Reading  in 
Farm  Homes.  G.  Fernandes.  Okla.  Sta. 
Bui.  176,  16  p.  1928. 

What  Farmers  Think  of  Farming.  W.  F. 
Kumlien.  S.  Dak.  Sta.  Bui.  223,  31  p., 
illus.  1927. 

Rural  Organizations  in  Relation  to  Rural 
Life  in  Virginia,  with  Special  Reference 
to  Organization  Attitudes.  W.  E.  Gar¬ 
nett.  Va.  Sta.  Bui.  256,  110  p.,  illus. 
1927. 

Rural  Social  Organization  in  Whatcom’ 
County.  E.  A.  Taylor  and  F.  R.  Yoder. 
Wash.  Col.  Sta.  Bui.  215,  53  p.,  illus. 
1927. 

Rural  Social  Organization  of  Clark  County. 
E.  A.  Tavlor  and  F.  R.  Yoder.  Wash. 
Col.  Sta.  Bui.  225,  52  p.,  illus.  1928. 
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REPORTS 

Thirty-fifth  Annual  Report,  Fiscal  Year 
Ending  June  30,  1924,  of  the  Agricul¬ 
tural  Experiment  Station  of  the  Alabama 
Polytechnic  Institute,  Auburn.  M.  J. 
Funchess  et  al.  18  p. 

Thirty-sixth  Annual  Report,  Fiscal  Year 
Ending  June  30,  1925,  of  the  Agricul¬ 
tural  Experiment  Station  of  the  Alabama 
Polytechnic  Institute,  Auburn.  M.  J. 
Funchess  et  al.  17  p. 

Thirty-seventh  Annual  Report,  Fiscal  Year 
Ending  June  30,  1926,  of  the  Agricul¬ 
tural  Experiment  Station  of  the  Alabama 
Polytechnic  Institute,  Auburn.  M.  J. 
Funchess  et  al.  24  p. 

Report  of  the  Alaska  Agricultural  Experi¬ 
ment  Stations.  1925,  C.  C.  Georgeson. 
41  p.,  illus.  1927. 

Report  of  the  Alaska  Agricultural  Experi¬ 
ment  Stations,  1926.  C.  C.  Georgeson. 
40  p.,  illus.  1927. 

Thirty-ninth  Annual  Report  [Arkansas  Sta¬ 
tion],  Fiscal  Year  Ending  June  30.  1927. 
D.  T.  Gray  et  al.  Ark.  Sta.  Bui.  221, 
66  p.,  illus.  1927. 

Report  of  the  Agricultural  Experiment  Sta¬ 
tion  of  the  University  of  California, 
from  July  1,  1926,  to  June  30,  1927.  E. 
D.  Merrill  et  al.  110  p.  1927. 

The  Fortieth  Annual  Report  of  the  Colo¬ 
rado  Agricultural  Experiment  Station  for 
the  year  1927.  C.  P.  Gillette  et  al.  53  p. 
[1927.] 

Report  of  the  Director  for  the  Year  Ending 
June  30,  1927.  W.  L.  Slate  et  al.  Conn. 
Storrs  Sta.  Bui.  149,  p.  317-340,  illus. 
1928. 

Report  of  the  Director  for  the  Year  Ending 
October  31,  1927.  W.  L.  Slate.  Conn. 
State  Sta.  Bui.  291,  p.  89-111,  illus. 

1927. 

Twenty-seventh  Report  of  the  State  Ento¬ 
mologist  of  Connecticut,  1927.  W.  E. 
Britton.  Conn.  State  Sta.  Bui.  294, 
p.  [189]-303,  illus.  1928. 

Annual  Report  of  the  Director  for  the 
Fiscal  l^'ear  Ending  .June  30,  3  927.  C. 
A.  McCue  et  al.  Del.  Sta.  Bui.  152, 
54  p.,  illus.  1927. 

Fortieth  Annual  Report  of  the  Georgia 
Experiment  Station  for  the  Year  1927. 
H.  P.  Stuckey  et  al.  39  p.,  illus. 
[1927.] 

Seventh  Annual  Report,  1926.  S.  H.  Starr. 
Ga.  Coastal  Plain  Sta.  Bui.  8,  55  p., 
illus.  1927. 

Report  of  the  Guam  Agricultural  Experi¬ 
ment  Station,  3926.  C.  W.  Edwards  et  al. 
19  p.,  illu.s.  1928. 

Work  and  Progress  of  the  Agricultural  Ex¬ 
periment  Station  for  the  Year  Ended  De¬ 
cember  31st,  1926.  E.  J.  Iddings.  Idaho 
Sta.  Bui.  149,  52  p.  3  927. 

A  Y'ear’s  Progress  in  Solving  Some  Farm 
Problems  in  Illinois.  Annual  Report  of 
Illinois  Agricultural  Experiment  Sta¬ 
tion  .  .  .  Fortieth  Report,  for  the  Year 
Ended  June  30,  1927.  H.  W.  Mumford. 
Compiled  and  edited  by  F.  J.  Keilholz. 
2S8  p.,  illus.  1927. 

Thirty-ninth  Annual  Report  of  the  Purdue 
University  [Indiana]  Agricultural  Ex¬ 
periment  Station,  July  1,  3925,  to  .Tune 
30,  1926.  G.  I.  Christie  and  H.  J.  Reed. 
68  p..  Ulus.  [1926.] 

Fortieth  Annual  Report  of  the  Purdue  Uni¬ 
versity  [Indiana]  Agricultural  Experi¬ 
ment  Station  for  the  Year  Ending  June 
30,  1927.  G.  I.  Christie  and  H.  J.  Reed. 
75  p.,  illus.  [1928.] 
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Report  of  Moses  Fell  Annex  Farm,  Bedford, 
Indiana,  June,  1927.  H.  J.  Reed  and  H. 
G.  Hall.  Ind.  Sta.  Circ.  143,  16  p.,  illus. 

1927. 

Report  of  Moses  Fell  Annex  Farm,  Bedford, 
Indiana,  June,  1928.  H.  J.  Reed  and  H. 
G.  Hall.  Ind.  Sta.  Circ.  152,  18  p.,  illus. 

1928. 

Annual  Report  [Iowa  Agricultural  Experi¬ 
ment  Station]  for  Fiscal  Year  Ending 
June  30,  1927.  C.  F.  Curtiss.  63  p. 
[1927.] 

Thirty-eighth  Annual  Report  of  the  Agri¬ 
cultural  Experiment  Station  of  the  Uni¬ 
versity  of  Kentucky.  Lexington,  Ky..  for 
the  Year  1925.  Part  II,  Bulletins  257  to 
263,  Circular  35.  2  +  323  +  34  +  2  p., 

illus. 

Thirty-ninth  Annual  Report  of  the  [Ken¬ 
tucky]  Agricultural  Experiment  Station 
for  the  Year  1926.  Part  I,  Report  of  the 
Director,  Meteorological  Summaries.  T. 
P.  Cooper.  36  p.  [1927.] 

The  Thirty-ninth  Annual  Report  of  the  Uni¬ 
versity  of  Maryland  Agricultural  Experi¬ 
ment  Station,  1925-1926.  H.  J.  Patter¬ 
son  et  al.  XVI +  222  p.,  illus. 

The  Fortieth  Annual  Report  of  the  Univer¬ 
sity  of  Maryland  Agricultural  Experiment 
Station.  1926-1027.  II.  J.  Patterson  et 
al.  XXX +199  p..  illus. 

Biennial  Report  of  the  Massachusetts  Agri¬ 
cultural  Experiment  Station. — Report"  of 
the  Directo’-  for  the  Fiscal  Years  Ending 
Nov.  30.  19-P5  and  1926.  S.  B.  Haskell. 
16a  p.  1927. 

Sixty-fifth  Annual  Report  of  the  Secretary 
of  the  State  Board  of  Agriculture  of  the 
State  of  Michigan  and  the  Thirty-eighth 
[ninth]  Annual  Report  of  the  Experiment 
Station,  from  July  1,  1925,  to  June  30, 
1926.  H.  IT.  Halladay  and  R.  S.  Shaw. 
320  p..  illus.  1927. 

Annual  Report  [Michigan  Station]  for  the 
Fiscal  Year  Ending  .June  30,  1926.  R.  S. 
Shaw  et  al.  23  p. 

Thirty-fourth  Annual  Report,  Minnesota 
Agricultural  Experiment  Station,  July  1, 

1925,  to  June  30,  1926.  W.  C.  Coffey. 

55  p.  1927. 

Thirty-fifth  Annual  Report,  Minnesota  A.gri- 
cultural  Experiment  Station.  July  1,  1926, 
to  June  30,  1927.  W.  C.  Coffey.  50  p. 
1928. 

Report  of  the  Northwest  Experiment  Sta¬ 
tion,  Crookston,  [Minn.],  1926.  C,  G. 
Selvig.  63  p.,  illus. 

Report  of  Northwest  Experiment  Station, 
Crookston,  [Minn.],  1927.  A.  A.  Dowell. 

56  p. 

Mississippi  Agricultural  Experiment  Sta¬ 
tion — Thirty-ninth  Annual  Report  for.  the 
Fiscal  Year  Ending  June  30,  1926.  J.  R. 
Ricks  et  al.  39  p. 

Report  South  Mississippi  Branch  Experi¬ 
ment  Station,  1927.  E.  B.  Ferris  and 
W.  S.  Anderson.  Miss.  Sta.  Bui.  246, 
18  p.,  illus. 

Solving  Farm  Problems  by  Research. — One 
Year’s  Work,  Agricultural  Experiment 
Station.  (Report  of  the  Director,  July  1, 

1926,  to  June  30,  1927.)  F.  B.  Mum- 
ford  and  S.  B.  Shirky.  Mo.  Sta.  Bui.  256, 
103  p.,  illus.  1927. 

Biennial  Report  of  the  Missouri  State  Fruit 
Experiment  Station,  Mountain  Grove, 
Mo.,  1925-1926.  F.  W.  Faurot.  8  p. 
Agricultural  Problems  in  Montana. — Thirty- 
third  Annual  Report  of  the  Agricultural 
Experiment  Station.  July  1,  1925,  to 
June  30,  1926.  F.  B.  Linfield,  29  p.,  illus. 
Annual  Report  of  the  Board  of  Control 
[Nevada  Station]  for  the  Fiscal  Year 
Ending  June  30,  1926.  S.  B.  Doten  et  al. 
30  p.,  illus.  1926. 


Agricultural  Experiments.  1927. — Annual 
Report  of  the  Director  of  the  New  Hamp¬ 
shire  Agricultural  Experiment  Station. 
[J.  C.  Kendall].  N.  H.  Sta.  Bui.  232, 

35  p.,  illus.  1928. 

Forty-seventh  Annual  Report  of  the  New 
Jersey  State  Agricultural  Experiment 
Station  and  the  Thirty-ninth  Annual  Re¬ 
port  of  the  New  Jersey  Agricultural  Col¬ 
lege  Experiment  Station  for  the  Year 
Ending  June  30.  1926.  J.  G.  Lipman  et 
al.  XXIX +  568  p.,  illus.  1927. 

Forty-eighth  Annual  Report  of  the  New 
Jersey  State  Agricultural  Experiment 
Station  and  the  Fortieth  Annual  Report 
of  the  New  Jersey  Agricultural  Colle.ge 
Experiment  Station  for  the  Year  Ending 
June  30.  1927.  J.  G.  Lipman  et  al. 
XXIX  +  341  p.,  illus.  1928. 

Thirty-eighth  Annual  Report  Agricultural 
Experiment  Station  of  the  New  Mexico 
College  of  Agriculture  and  Mechanic  Arts, 
1926-1927.  F.  Garcia.  79  p.,  illus. 
[1927.] 

Forty-sixth  Annual  Report  [New  York  State 
Station]  for  the  Fiscal  Year  Ended  June 
30,1927.  R.  W.  Thatcher.  60  p.  [1928.] 

New  York  State  College  of  Agriculture  at 
Cornell  University.  Cornell  University 
Agricultural  Experiment  Station.  For¬ 
tieth  Annual  Report.  1927.  A.  R. 
Mann,  R.  W.  Thatcher,  et  al.  156  p. 
1928. 

Forty-sixth  Annual  Report  of  the  Ohio  Agri¬ 
cultural  Experiment  Station  for  the  Year 
Ended  June  30,  1927.  C.  G.  Williams. 
Ohio  Sta.  Bui.  417,  118  p.,  illus.  1928. 

Fortieth  Annual  Report  of  the  Pennsylva¬ 
nia  Agricultural  Experiment  Station  at 
the  Penns.vlvania  State  College  for  the 
Fiscal  Year  Ending  June  30,  1927.  R. 
L.  Watts  et  al.  Pa.  Sta.  Bui.  213,  42 
p.,  illus.  1927. 

Report  of  the  Porto  Rico  Agricultural  Ex¬ 
periment  Station,  1926.  D.  W.  May  et 
al.  31  p.,  illus.  1927. 

Fortieth  Annual  Report  of  the  Director  of 
the  [Rhode  Island]  Agricultural  Experi¬ 
ment  Station  [1927].  B.  L.  Hartwell, 
p.  35-52.  [1928.] 

Fortieth  Annual  Report  of  the  South  Caro¬ 
lina  Experiment  Station  of  Clemson  Agri¬ 
cultural  College  for  the  Year  Ended  .Tune 
30.  1927.  H.  W.  Barre.  108  p.,  illus. 
1927. 

Annual  Report  of  the  Director  [South 
Dakota  Station]  for  the  Fiscal  Year 
Ending  June  30,  1927.  J.  W.  Wilson. 

36  p. 

Thirtv-ninth  Annual  Report  [Tennessee 
Station],  1926.  C.  A.  Mooers.  44  p., 
illus.  [1927]. 

Fortieth  Annual  Report,  1926-1927.  J.  L. 
Hills.  Vt.  Sta.  Bui.  276,  16  p.  1927. 

Report  of  the  Virgin  Islands  Agricultural 
Experiment  Station.  1927.  J.  B.  Thomp¬ 
son  et  al.  17  p.,  illus.  1928. 

Thirty-seventh  Annual  Report  for  the  Fis¬ 
cal  Year  Ended  .June  30,  1927.  E.  C. 
Johnson.  Wash.  Col.  Sta.  Bui.  222,  80  p. 

1927. 

Forward  Steps  in  Farm  Science. — Annual 
Report  of  the  Director,  1926—1927.  H. 
L.  Russell  and  N.  Clark.  Wis.  Sta.  Bui. 
396,  134  p.,  illus.  1927. 

Thirty-seventh  Annual  Report  of  the  Uni¬ 
versity  of  Wyoming  Agricultural  Experi¬ 
ment 'Station  [1927].  J.  A.  Hill  et  al. 
p.  127-159. 

The  Service  of  the  State  Experiment 
Farms. — Revised  edition.  W.  L.  Quayle. 
Wvo.  Sta.  State  Farms  Bui.  7,  75  p., 
illus.  1927. 


PUBLICATIONS  OP  THE  STATIONS  (  192  7-2  8) 
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PERIODICALS 

Quarterly  Bulletin  Michigan  Agricultural  Ex¬ 
periment  Station. — Vol.  10  (1927-1928), 
no.  1,  30  p.,  illus. ;  no.  2,  p.  33-74,  illus. ; 
no.  3,  p.  78-146,  illus. ;  no.  4,  p.  149-202, 
illus. 

Bimonthly  Bulletin,  Ohio  Agricultural  Ex¬ 
periment  Station. — Vol.  12  (1927),  no.  4, 
p.  107-136,  illus.  ;  no.  5,  p.  [137]-168, 
illus.;  no.  6,  p.  169-198  +  2,  illus.;  vol, 
13  (1928),  no.  1,  32  p.,  illus.;  no,  2, 
p.  33-80,  illus.  ;  no.  3,  p.  81-128,  illus. 

REGULATORY  PUBLICATIONS,  FERTILIZERS 

Report  on  Inspection  of  Commercial  Ferti¬ 
lizers,  1927.  E.  M.  Bailey.  Conn.  State 
Sta.  Bui.  290,  88  +  x  p.  1927. 

Commercial  Fertilizers.  H.  R.  Kraybill,  O. 
S.  Roberts,  O.  W.  Ford,  L.  E.  Horat,  and 
M.  H.  Thornton.  Ind.  Sta.  Circ.  146,  64 
p.,  illus.  1927. 

Analyses  of  Commercial  Fertilizers.  H.  E. 
Curtis,  FI.  R.  Allen,  and  L,  Gault.  Ky. 
Sta.  Bui.  276,  p.  [5291-699.  1926. 

Commercial  Fertilizers.  1927,  J.  M.  Bart¬ 
lett.  Me.  Sta.  Off.  Insp.  125,  p.  37-60. 
1927. 

Inspection  of  Commercial  Fertilizers  for  the 
Season  of  1927.  H.  D.  Haskins,  L.  S, 
Walker,  and  M.  W.  Goodwin.  Mass.  Sta. 
Control  Ser.  Bui.  41,  37  p.,  illus.  1927. 
Inspection  of  Agricultural  Lime  Products 
for  the  Season  of  1927.  H.  D.  Haskins, 
M.  W.  Goodwin,  and  J.  W.  Kuzmeski. 
Mass.  Sta.  Control  Ser.  Bui.  42,  5  p. 
1927. 

Testing  Fertilizers  for  Missouri  Farmers ; 

1926.  L.  D.  Haigh.  Mo.  Sta.  Bui.  251, 
54  p.,  illus.  1927. 

Testing  Fertilizers,  Spring,  1927.  L.  D. 

Haigh.  Mo.  Sta.  Bui.  257,  11  p.  1927. 
Inspection  of  Commercial  Fertilizers  for 

1927,  Made  For  the  State  Department  of 
Agriculture.  T.  G.  Phillips  and  T.  O. 
Smith.  N.  H.  Sta.  Bui.  231,  15  p.  1927. 

Analyses  of  Commercial  Fertilizers,  Ferti¬ 
lizer  Supplies  and  Home  Mixtures  for 

1927.  C.  S.  Cathcart.  N.  J.  Stas.  Bui. 
456.  39  p.  1927. 

Analyses  of  Commercial  Fertilizers  and 
Ground  Bone ;  Analyses  of  Agricultural 
Lime,  1927.  C.  S.  Cathcart.  N,  J,  Stas, 
Bui.  464,  40  p.  1927. 

Fertilizer  Registrations  for  1928.  C.  S. 
Cathcart.  N.  J.  Stas.  Bui.  467,  23  p. 

1928. 

Composition  and  Prices  of  Commercial 
Fertilizers  in  New  York  in  1927.  L.  L. 
Van  Slyke.  N.  Y.  State  Sta.  Bui.  548,  20 
p.  1927. 

Inspection  of  Fertilizers.  J.  B.  Smith  and 
W.  L.  Adams.  R.  I.  Sta.  Ann.  Fert.  Circ., 
12  p.  1927. 

Analyses  of  Commercial  Fertilizers  R.  N. 
Brackett  and  D.  H.  Henry.  S.  C.  Sta. 
Bui.  241,  63  p.  1927. 

Commercial  Fertilizers  in  1926-27  and  Their 
Use.  G.  S.  Fraps  and  S.  E.  Asbury.  Tex. 
Sta.  Bui.  368,  61  p.  1927. 

Commercial  Fertilizers.  L.  S.  Walker  and 
E.  F.  Boyce.  Vt.  Sta.  Bui.  278,  24  p. 
1927. 


REGULATORY  PUBLICATIONS,  FEEDING 
STUFFS 

Report  on  Inspection  of  Commercial  Feed¬ 
ing  Stuff.s,  1926-1927.  E.  M.  Bailey. 
Conn.  State  Sta,  Bui.  289,  p.  491-576  + 
XVIII.  1927. 

Commercial  Feeding  Stuffs.  H.  R.  Kray¬ 
bill  et  al.  Ind.  Sta.  Circ.  147,  36  p. 
1927. 


Commercial  Feeding  Stuffs  in  Kentucky  in 

1926.  J.  D.  Turner,  H.  D.  Spears,  W.  G. 

Terrell,  and  W.  A.  Anderson,  jr.  Ky.  Sta. 
Bui.  279,  p.  105-141.  1927. 

Commercial  Feeding  Stuffs,  1926-1927. 
J.  M.  Bartlett.  Me.  Sta.  Off.  Insp.  124,  p. 
[17J-36.  1927. 

Inspection  of  Commercial  Feedstuffs.  P.  H. 
Smith  et  al.  Mass.  Sta,  Control  Ser.  Bui. 
40,  27  p.  1927. 

Inspection  of  Commercial  Feeding-Stuffs, 

1927,  made  for  the  State  Department  of 
Agriculture.  T.  G.  Phillips  and  T.  O. 
Smith.  N.  H.  Sta.  Bui.  230,  53  p.  1927. 

Analyses  of  Commercial  Feeding  Stuffs  and 
Registrations  for  1927.  C.  S.  Cathcart. 
N.  J.  Stas.  Bui.  449,  96  p.  1927. 
Composition  and  Cost  of  Commercial  Feed¬ 
ing  Stuffs  in  1926.  A.  W.  Clark  et  al. 
N.  Y.  State  Sta.  Bui.  545,  40  p.  1927. 
Commercial  Feeding  Stuffs  from  September 
1,  1926,  to  August  31,  1927.  B.  Young¬ 
blood,  F.  D.  Fuller,  and  S.  D.  Pearce. 
Tex.  Sta.  Bui.  370,  132  p.  1927. 
Commercial  Feeding  Stuffs.  L.  S.  Walker 
and  E.  F.  Boyce.  Vt.  Sta.  Bui.  266,  56  p. 
1927. 


REGULATORY  PUBLICATIONS,  FOODS  AND 
DRUGS 


The  Thirty-first  Report  on  Food  Products 
and  the  Nineteenth  Report  on  Drug 
Products,  1926. — Part  I,  Tables  of 

Analyses  of  Foods.  E.  M.  Bailey.  Conn. 
State  Sta.  Bui.  286,  p.  285-357  + VII, 


The  Thirty-first  Report  on  Food  Products 
and  the  Nineteenth  Report  on  Drug 
Products,  1926. — Part  II,  Food  and  Drug- 
Inspection.  E.  M.  Bailey.  Conn.  State 
Sta.  Bui.  287,  p.  359-390.  1927. 

Foods  and  Drugs.  J.  M.  Bartlett,  Me. 
Sta.  Off.  Insp.  123,  16  p.  1927. 


REGULATORY  PUBLICATIONS,  SEEDS 

Inspection  of  Agricultural  Seeds.  H.  R. 

Kraybill,  O.  S.  Roberts,  R.  O.  Bitler, 
J.  C.  Kinsella,  E.  M.  Patt,  and  A.  P. 
Martin.  Ind.  Sta.  Circ.  142,  106  p.,  illus. 
1927. 

Inspection  of  Agricultural  Seeds.  H.  R. 

Kraybill  et  al.  Ind.  Sta.  Circ.  149, 
104  p..  illus.  1928. 

Commercial  Agricultural  Seeds,  1927 ;  In¬ 
secticides  and  Fungicides,  1927.  J.  M. 
Bartlett,  C.  H.  White,  B.  E.  Plummer, 
and  B.  M.  Babbin.  Me.  Sta.  Off.  Insp. 
126,  p.  61-84.  1927. 

Results  of  Seed  Tests  for  1927.  Made  for 
the  State  Department  of  Agriculture. 
M.  G.  Eastman.  N.  H.  Sta.  Bui.  229, 
19  p.  1927. 

Agricultural  Seed.  A.  S.  Lutman.  Vt. 
Sta.  Bui.  277,  12  p.  1927. 

REGULATORY  PUBLICATIONS,  MISCELLA¬ 
NEOUS 

Thirteenth  Annual  Report  of  the  Creamery 
License  Division  for  the  Year  Ending- 
March  31,  1927.  T.  H.  Binnev.  Ind. 
Sta.  Circ.  145,  16  p..  illus.  1927. 
Stallion  Enrollment.  XVI,  Report  of  Stal¬ 
lion  Enrollment  Work  for  the  Year  1927 
With  Lists  of  Stallions  and  .Tacks 
Enrolled.  Ind.  Sta.  Circ.  148,  48  p., 
illus.  1927. 

Results  of  Seed  and  Legume  Tnoculent 
Inspection  for  1926. — Part  I,  Seed  In¬ 
spection.  J.  G.  Fiske.  N.  J.  Stas.  Bui. 
447.  92  n.,  illus.  1927. 

Analyses  of  Materials  Sold  as  Insecticides 
and  Fungicides  During  1927.  C.  S.  Catb- 
cart  and  R.  L.  Willis.  N.  J.  Stas.  Bui. 
459,  16  p.  1927. 
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Creamery  Inspection  in  New  Jersey,  Eis^hth 
Annual  Report.  G.  I.  Ball.  N.  J.  Stas. 
Bui.  465,  8  p.,  illus.  1928. 

Results  of  Seed  and  Legume  Incculant  In¬ 
spection  for  1927.  J.  6.  Fiske.  N.  J. 
Stas.  Bui.  466,  99  p.  1928. 

The  Chemical  Composition  of  Insecticides 
and  Fungicides,  (1926-1927  Report). 
R.  H.  Rohinson  and  C.  F.  Whitaker. 
Oreg.  Sta.  Circ.  84,  15  p.  1928. 

Second  Biennial  Report  of  Apiary  Inspec¬ 
tion,  1925-1927.  P.  L.  Thomas  and  S.  E. 
McGregor.  Tex.  Sta.  Circ.  50,  11  p,, 
illus.  1928. 


PUBLICATION  LISTS  AND  MISCELLANEOUS 

Publications  Available  for  Free  Distribu¬ 
tion.  Idaho  Sta.  Circ.  49,  4  p.  1927. 


Abstracts  of  Papers  Not  Included  in  Bulle¬ 
tins,  Finances,  Meteorology,  Index.  Me. 
Sta.  Bui.  335,  p.  285-297  + XIII.  1926. 
Absti’acts  of  Papers  Not  Included  in  Bulle¬ 
tins,  Finances,  Meteorology,  Index.  Me. 
Sta.  Bui.  342,  p.  229-247  + XIII.  1927. 
Abstracts  of  Bulletins  347—365  and  Circu¬ 
lars  43-47.  A.  D.  Jackson.  Tex.  Sta. 
Circ.  49,  22  p.  1928. 

Summary  of  Publications.  B.  C.  Pittman. 

Utah.  Sta.  Circ.  68,  8  p.  1927. 

Further  Studies  on  the  Methods  of  Gram 
Staining.  G.  J.  Hucker  and  H.  J.  Conn. 
N.  Y.  State  Sta.  Tech.  Bui.  128,  34  p. 
1927. 

Directions  for  the  Preparation  of  Plant 
Specimens  Submitted  for  Identification. 
G.  P.  Vaneseltine.  N.  Y.  State  Sta.  Circ. 
92,  3  p.,  illus.  1927. 


STATISTICS,  1928 

By  J.  I.  Schulte 


The  following  tables  give  detailed  data  regarding  (1)  personnel,  publica¬ 
tions,  and  mailing  lists  of  the  experiment  stations  (2)  revenues  and  additions 
to  equipment;  (3)  expenditures  fiom  the  Hatch,  Adams,  and  Purnell  funds; 
and  (4)  total  disbursements  from  the  United  States  Treasury  under  the  Hatch, 
Adams,  and  Purnell  Acts  from  their  passage  to  the  end  of  the  fiscal  year,  June 
30,  1928. 


Table  2.- — Personnel,  piiWications,  and  moAUng  lists  of  experiment  stations,  1928 


Station 

Date  of 
original 
organization 

Date  of 
organization 
under  Hatch 
Act 

Per¬ 
sons  on 
staff 

Teach¬ 
ers  on 
staff 

Per¬ 
sons  on 
staff 
who 
assist 
in  ex¬ 
tension 
work 

Publications 
during  fiscal 
year 

Names 

on 

mail¬ 
ing  list 

Alabama.. _ _ 

Feb.  —,1883 

Feb.  24,1888 

33 

16 

0 

Num¬ 

ber 

5 

Pages 

207 

2, 100 
3, 000 
4,  500 

Alaska.  _ _ _ 

6 

1 

8 

40 

206 

Arizona.  _ _ _ 

- , 1889 

34 

26 

0 

- ,  1887 

39 

168 

28 

85 

9 

552 
2,  294 

6,  000 
4  122 

- , 1875 

Mar.  — ,  1888 

80 

52 

Colorado...  _ _ 

Feb.  29,1888 
May  18,1887 
-  do 

63 

34 

6 

15 

535 

’800 
14, 405 

Connecticut  (State)..  .. 

Oct.  1, 1875 

39 

0 

10 

487 

Connecticut  (Storrs) _ 

22 

10 

1 

7 

340 

11, 000 
6, 000 
10,  000 

Delaware..  .....  .  ...  . 

Feb.  21,1888 
- ,  1888 

23 

59 

8 

1 

4 

5 

220 

652 

Florida.  _ 

12 

39 

Georgia _ _ 

Feb.  18,1888 

July  1, 1889 

21 

1 

0 

33 

74 

7, 000 

Guam . . .  . 

5 

1 

19 

Hawaii _ _ 

7 

2 

68 

1,500 
19,  344 
21,  248 

Idahd..  .. 

Feb.  26,1892 
Mar.  21, 1888 

50 

26 

6 

26 

837 

Illinois _  . 

127 

81 

37 

302 

2, 169 
1,415 

Indiana 

— __  _  1885 

Jan.  — ,  1888 
Feb.  17,1888 

106 

21 

49 

61 

36, 169 
18,  266 

Iowa . . 

103 

36 

1,  214 

Kansas . . 

Feb.  8, 1888 
Apr.  —1888 

102 

76 

14 

414 

13,  500 
12,  600 
5, 641 

Kentucky...  .  ..  .. 

Sept.  — ,  1885 
Apr.  — ,  1886 
Mar.  — ,  1885 

64 

23 

5 

7 

398 

Louisiana. 

38 

9 

2 

3 

206 

Maine.  _  ..  .. 

Oct.  1, 1887 
Apr.  —1888 
Mar.  2, 1888 

28 

2 

12 

331 

17, 436 
34,  000 

Marvla.nd 

- ,  1888 

43 

23 

6 

9 

196 

Massachusetts _  ... 

- i  1882 

68 

14 

30 

484 

15!  000 
35, 000 
36, 000 

Michigan..  ... 

Feb.  26,1888 

93 

64 

123 

4 

35 

21 

1,180 

Minnesota. 

Mar.  7, 1885 

- ^ 188g 

139 

64 

948 

Mississippi _ 

Jan.  27,1888 

46 

14 

96 

421 

18!  000 
4, 800 

Missouri _  ... 

Jan.  — ,  1888 
July  1,1893 

83 

62 

76 

1,480 

Montana . . . 

49 

19 

8 

14 

575 

6, 000 
8, 476 
7,  QQO 
7,  500 

Nebraska.  . . 

Dec.  16,1884 

June  13,1887 

48 

17 

10 

265 

Nevada.. . 

Dec.  —1887 
Aug.  4, 1887 

1^ 

1 

0 

7 

175 

New  Hampshire. 

- - -  _  1886 

39 

19 

1 

17 

12 

277 

1,237 

New  Jersey  (State) 

Mar.  10;i880 

1  78 

50 

21,  000 

New  Jersey  (college). 

Apr.  26,1888 

39 

>  52 

248 

New  Mexico.. 

Dec.  14, 1889 

26 

13 

7 

124 

443 

10,  000 
7  QQA 

_ 1ft7Q 

Apr.  —1888 

81 

57 

40 

12 

21 

36 

1,160 

815 

x>it/W  1  urK  _ 

New  York  (Statei 

- ,  io/y 

Mar.  —  1882 

/,  yyo 
40,  000 

3,  200 
8,  000 

74,  500 

4,  500 
1, 655 

North  Carolina  . 

Mar.  12, 1877 

Mar.  7, 1887 

48 

9 

0 

5 

152 

North  Dakota 

Mar.  —,  1890 
Apr.  2, 1888 

55 

20 

4 

15 

796 

Ohio..  _  ...  . 

Apr.  25, 1882 

111 

18 

2 

74 

840 

Oklahoma. 

Dec.  25,1890 
July  —1888 

44 

26 

28 

296 

Oregon . .  i _ _  _ 

67 

39 

37 

18 

368 

Pennsylvania _ _ i _  _ 

June  30, 1887 

101 

74 

37 

18 

781 

48, 135 

Porto  Rico  i 

8 

2 

39 

3,  000 
-4r000 
6, 000 

Rhode  island 

July  30,1^88 
Jan.  —1888 

Ig 

3 

11 

139 

South  Carolina _  . 

38 

11 

8 

9 

466 

South  Dakota—  . 

Mar.  13,1887 

32 

32 

3 

10 

344 

7, 000 
13, 680 
66, 467 
9, 075 
4, 0(0 
12,  0(0 

Tennessee. 

June  8, 1882 

Aug.  4, 1887 

32 

2 

17 

145 

Texas 

Apr.  3, 1889 
- -  — , 1890 

89 

0 

40 

838 

Utah _ 

39 

25 

5 

10 

298 

Vermont _ _ 

Nov.  24, 1886 
- , 1888 

Feb.  26,1888 
- ,  1891 

25 

8 

1 

10 

326 

254 

Virginia. 

40 

12 

2 

10 

Virgin  islands 

4 

1 

17 

5C0 

Washington 

- , 1891 

58 

23 

14 

604 

14,  978 
16,  785 
59,  396 

West  Virginia 

June  11, 1888 

44 

23 

6 

119 

552 

Wisconsin _  . 

— - ,  1883 

- ,  1887 

111 

88 

65 

23 

1,019 

Wyoming. 

Mar.  1, 1891 

33 

13 

1 

6 

161 

8,  000 

Total 

3, 013 

1,383 

492 

1,827 

30,  769 

830, 274 

1  Including  25  also  on  college  station  staff,  not  included  in  total. 


95 


96 


KEPOET  ON  THE  EXPEKIMENT  STATIONS,  19  2  8 


Table  3. — Revenues  and  additions  to 


station 


Revenues 


Federal 


Hatch 

fund 


Adams 

fund 


Purnell 

fund 


State 


Balances 
from  previ¬ 
ous  year  i 


Fees 


Sales 


Alabama . 

Alaska  2. . 

Arizona . . 

Arkansas . 

California... . . 

Colorado . . 

Connecticut  (State).... 
Connecticut  (Storrs)... 

Delaware - - 

Florida.. . . . 

Georgia . 

Guam  2 . . 

Hawaii  2 . 

Idaho . . . . 

Illinois . . . 

Indiana . 

Iowa . . 

Kansas . . . . 

Kentucky. . . . 

Louisiana . . 

Maine . . . . 

Maryland . . 

Massachusetts. . 

Michigan _ _ 

Minnesota _ 

Mississippi . . 

Missouri.. . 

Montana.. . 

Nebraska.. . . 

Nevada . . . . 

New  Hampshire - 

New  Jersey  (State) - 

New  Jersey  (College)... 

New  Mexico . . 

New  York  (State). . 

New  y ork  (Cornell) . . . 

North  Carolina - 

North  Dakota . 

Ohio  2 _ 

Oklahoma... . . 

Oregon _ _ _ 

Pennsylvania. . 

Porto  Rico  2 . . 

Rhode  Island  i - 

South  Carolina . . 

South  Dakota _ _ 

Tennessee... . . . 

Texas . . 

Utah . . 

Vermont . . 

Virginia . . . 

Virgin  Islands  2 - 

Washington.. . . 

West  Virginia . . 

Wisconsin . . . 

Wyoming . 


$15, 000 


$15, 000 


$40, 000 


$70, 181. 84 


$6, 734. 
'2,'402.' 


24 


$11,  037. 47 


15, 000 
15, 000 
15, 000 
15, 000 
7,  500 
7,  500 
15,  000' 
15,  000 
15,  000 


15, 000 
15,  000 
15, 000 
15,  000 
7,  500 
7,500 
15(000 
15,  000 
15,  000 


40,  000 
40,  000 
40,  000 
40, 000 
20,  000 
20,000 
40,  000 
40,  000 
40,  000 


114, 
72, 
649, 
109, 
179, 
.  37, 
18, 
319, 
50, 


348.46 
248. 14 
067. 45 
399.  51 
520.  79 
000. 00 
500. 00 
105.00 
000.  00 


53 


3,  519. 
27,  251. 
201. 
5,  567. 

2,  836. 

3,  337. 
5,  663. 


$11,  213. 42 


20, 000.00 


574.  80 
384.18 
213. 46 
480.  69 


443. 63 
121.  87 
489. 31 


15,  000 
15,  000 
15, 000 
15, 000 
15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15, 000 
15,  000 
15, 000 
15, 000 
15, 000 
15,  000 
15,  000 
15, 000 
15, 000 


15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15, 000 
15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15, 000 
15, 000 
15, 000 
15, 000 
15, 000 


40,  000 
40,  000 
40, 000 
40, 000 
40,  000 
40, 000 
40,  000 
40,  000 
40,  000 
40,  000 
40, 000 
40, 000 
40, 000 
40,000 
40, 000 
40, 000 
40, 000 
40, 000 


15, 000 
15, 000 
1,500 
13,  500 
15,000 
15,  000 
15,000 
15,  000 
15,  000 
15,  000 


15,  000 
15, 000 
1,  500 
13,  500 
15, 000 
15, 000 
15,000 
15, 000 
15, 000 
15,  000 


40, 000 
40, 000 
4,  000 
36, 000 
40,  000 
40, 000 
40,000 
40, 000 
40, 000 
40, 000 


52, 162.  05 
427, 173. 05 
238,  507. 40 
235,  000.  00 
105,  690. 00 
136,  892.  07 
65, 000.00 
35,000.00 
65, 448. 04 
146,  781.  61 
310,  679. 06 
318, 969.93 
151,  775. 00 
36,  584.  51 
117,  589. 45 
192, 139. 47 
2,  259. 70 
5,  500.00 
269,277.06 


1, 126.  23 
26,101.75 
105,  395.  09 
8,  326.  06 
20,  206.  61 
4, 734.  47 
1,  785.  71 
1,  402. 14 
5,  832. 85 


164, 195. 1 


47, 408. 06 
124,  786.  64 
32, 921. 17 
11,083.90 


59, 421. 88 


11, 187.  83 
29,  701.  29 


32,  538. 75 


1, 061.  29 


47, 328. 01 


7,  500. 00 
292,  555. 00 
256, 130.  51 
123, 153. 88 
303, 195. 00 
1, 058, 372.  65 
40,  000.  00 
133,  000.  00 
97,  553.  62 


18,  211.71 
5,  463.  68 


2,  448.  05 
26, 143.  54 

113,  686. 99 

3,  044.  48 
46, 995. 92 

194. 71 


15,  000 
15, 000 
15,  000 
15,  000 
15, 000 
15,  000 
15,  000 
15, 000 


15,  000 
15, 000 
15,  000 
15, 000 
15,  000 
15,  000 
15, 000 
15,  000 


40, 000 
40,  000 
40,  000 
40,  000 
40,  000 
40,  000 
40, 000 
40,  000 


82, 176. 70 
33,  791. 75 
40,  723. 42 
356, 482. 73 
61, 472.  25 


717.  54 


14,  416.  80 
’54,'7i6M8 


87,  088.  33 


11,  715.  53 


18, 451. 10 


15,  000 
15,  000 
15,  000 
15,  000 


15, 000 
15,  000 
15,  000 
15,  000 


40,  000 
40,  000 
40, 000 
40,  000 


107,  737. 04 
93,  500. 00 
285,  379.  25 
63,  067. 79 


17,  213.  43 
2, 167.  65 


1,  504.  57 


Total. .  720,000  720,000  1,920,000 


8, 054,  679.  51 


593, 018. 02 


569,  348. 92 


4,  033. 65 
71,  042. 37 
86,  260.  28 
40,  657.  89 
24,  780.  97 
56,  202.  40 
16, 384.  20 
18, 943.  47 
25, 179. 10 
23,  428.  70 
35, 367. 00 

112,912. 42 
20, 995. 05 
79,  874.  29 
36,  772. 17 
59,  497.  82 

5,  798. 78 
2,  728. 24 

40, 400.  21 


11, 084.  62 
15,  587. 95 
39, 798. 87 
58,  212.  05 
90,  755.  81 
56,  700. 19 
21,046.31 
63,  906.  63 
1,  792. 84 


5,  650. 30 
59, 445. 05 
12,  821. 10 
16,  650.  85 
124,  634.  55 
27,  873. 44 
1,  675.  80 
12,  321.  51 


74,  214. 85 
56, 182. 41 
80,  012. 75 
392. 48 


1,  810,  764. 78 


1  Not  including  balances  from  Federal  funds. 

2  Supported  by  direct  appropriations  to  the  United  States  Department  of  Agriculture. 

3  State  appropriation  for  18  months. 

i  Including  balance  of  $2,944  on  Adams  fund. 
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equipment,  experiment  stations,  1928 


Eevenues 

Miscel¬ 

laneous 

Total 

$157, 953.  55 

$76, 240. 00 

76, 240.  00 

199, 325.  79 

162, 632.  32 

24.  708. 84 

855,  722.  73 

244, 132. 04 

10, 917.  77 

245, 640.  02 

18, 072.  63 

95, 640. 61 

107,  780.  52 

408,  564.  43 

133, 152.  87 

25, 000.  00 

25, 000.  00 

54, 940.  00 

54, 940.  00 

127,  321.  93 

594,  317. 17 

56, 606.  36 

720,  965. 12 

353, 983. 95 

268, 085.  64 

5, 000.  00 

397,  615.  58 
213, 924.  51 

27, 833. 43 

136,  429.  51 

26,  787.  06 

193,247.05 

299, 632. 19 

538.  77 

416,  584.  83 

19,  868.  73 

521,  751.  08 

5, 400.  00 

259,  357.  88 

248,  698. 84 

37.74 

224,  399.  36 

321,  637.  29 

79, 119.  77 

25, 978.  88 

104,  207. 12 

147. 40 

357, 152.  68 
70,000.00 
106,  796.33 
320,606.63  , 
358, 929.  38 

3,  308. 11 

257, 122. 09 

39, 472.  86 

529,  567.  21 

4, 412.  99 

1, 303, 172.  82 

134, 090.  79 

7, 368.  26 

321,  270.  81 

16,924.  02 

186,465. 19 

56, 460.  00 

56,460.00  . 

76,  367.  84 

211, 621.  75 
135,757.79  . 

4, 728. 14 

127,  374.  27 

64, 293.  76 

670, 127.  52 

159,  345. 69 

440.  00 

90,566.90 

530.  00 

181, 655.  37 

25,  000.  00 

25,000.00  . 

269, 165.  32 

221,  850. 06 

51, 586.  08 

486, 978.  08 

134,964. 84 

652, 601. 83 

15,040,413.06  i 

Additions  to  equipment 


Buildings 


$10, 501. 99 


1,  723. 99 
7, 386.  74 
165,  396.  58 
6, 102.  00 
2, 951.  78 
899. 47 
1, 557.  66 
37,  298.  38 
65, 000.  00 


1,  669.  68 
13, 925. 08 
31, 340. 48 
75, 079.  33 
9,  815.  99 
10,  551.  42 
6, 305.  52 
1,  370.  58 


2, 093.  30 
1, 450.  00 
57,  556.  33 
6, 165.  00 
3, 853.  28 


39,  558. 47 
113.  55 
2,  937.  01 
15, 000.  00 


6,  220.  05 


1,  531.  30 
8,  318.  00 
30,  705. 06 
40, 493.  95 
1, 177.  06 
4, 022.  22 
697. 05 


4,  587.  00 
30, 998.  68 


8, 121.  26 
30, 838.  76 
850.  00 
3, 037. 43 
9,  882.  00 


2, 692.  26 
20, 000.  00 
1,  780.  00 
15, 919. 41 


Library 


$677.  97 


1, 641.  00 
16, 461.  38 
840. 00 
1,  283.  58 
589.  52 
1, 010. 43 
4, 463.  69 
500.  00 


124.  91 
'849."87 


32. 49 
1, 129.  54 
357.  83 
935.  27 
394.  01 
435.  35 
359.  00 
1,  533.  60 
107.  52 
621. 17 
588.  00 
382.  42 
235.  00 
685.  30 
1, 984.  05 


95.  52 
2,  318. 24 
2,  554.  59 
276.  57 
677.  38 
582.  44 
763.  90 
208.  56 
93.  09 


406.  00 
3, 746.  81 
351.  50 
657.  88 
13, 954.  58 
337. 40 
440. 15 
1,  358.  74 


1, 731. 67 
598.  00 
1, 407.  71 
900.  00 


Appa¬ 

ratus 


$5, 195. 69 


597.  20 
6, 449.  94 


3, 697.  00 
2, 677.  26 
1, 420.  95 
2, 042. 96 
8,  775. 45 
1,  500.  00 


708.  73 
’8,’4i5.’80 


3, 046.  21 
1,  672.  72 
945.  42 
1,  225.  32 
1,  713.  72 
5,  246. 00 
5, 986.  00 
11, 618.  86 

1,  774.  76 
5,  761.  90 

2,  615. 00 

3,  769.  88 
172.  65 

2, 021.  35 
5,  770.  37 


712.  28 

2,  377. 85 

3,  511.  55 
2, 064.  40 
1,  976.  85 
5, 154. 16 
3,  522.  72 
1,  664.  29 
5,  388.  21 


421.  00 
2,  552. 49 
2,  290.  55 
2,  244.  71 
11,  516.  36 
1, 354.  70 
1,  212. 84 
2,410.  62 


419.  51 
1, 432. 00 
15,  799.  09 
2,  334.  78 


Farm 

imple¬ 

ments 


$4, 589. 09 


7,  725. 13 
2, 480.  27 


2,  568.  00 
1, 455.  79 
518.  72 
1, 468. 14 
12,  566. 19 
2,  500.  00 


2,  828.  95 
20, 476. 93 
10, 428. 90 
1, 245.  30 
14,  084. 49 
2,  341.  22 
2,  636.  88 

2,  354.  75 

3,  270.  00 
6,  371.  97 
3, 129.  00 

12, 057.  27 

2,  361.  87 
3, 888.  92 

3,  500.  00 
4, 640.  55 

262. 11 
1,  617.  65 
1, 000.  00 


2, 190.  24 

2,  026.  69 

3,  262.  71 
440. 13 

6, 030. 83 
33,  862.  86 
3, 098.  40 

4,  589.  70 
362.  08 


1, 100.  00 
44. 01 
1,  538. 90 
1,  742. 99 
6,  021.  78 
3,  369.  65 
1,  218.  69 
2, 182. 99 


1, 049.  21 

2,  no.  00 

4,  253.  97 
2, 038.  27 


Livestock 


$100. 11 


911.91 
782. 97 


19,  314.  00 

no.  00 


Miscel¬ 

laneous 


$1, 393. 02 


3, 462. 15 
1,  370.  76 


26,  700. 00 
3,  534.  79 
1, 625.  61 


884.  75 

1, 200.  00 


3,  561.  97 
’2,*939.'58 


16, 456.  86 
1,  752. 24 
3,  316.  78 
32.  33 
1, 126.  86 
56.  91 
1, 093.  00 
8, 061.  53 
1,  676.  00 


1, 000.  00 
18, 798.  73 
70.  00 
331.  00 
572.  05 


3,  555.  69 
4.  00 
378.  35 
2,  277.  05 
10,  688. 15 
13,  385.  59 
2,  242.  77 
3, 104.  55 
492.  73 


38.  00 
1,  706.  54 


1, 159.  50 
6, 982.  25 
710.00 
48.  00 
400.  00 


15,040,413.06  799,475.10  71,683.63  165,182.10  216,902.19  146,495.17  128,872.25  1,528,610.44 


1, 117. 17 
5,  732.  00 
2, 840. 16 
5, 483. 09 


9, 485.  62 


3, 678.  32 
447.  33 
3, 614. 01 
580.  70 
3, 357. 81 


8, 113.  23 
1, 732. 08 
2,  232.00 


596.  29 


1,  200.  00 
919.  52 
149.  00 
971.  00 
1, 631.  59 


4, 100.  00 


4, 445.  76 
32.51 
12, 016.  07 
1,989.  04 
1, 478. 88 


1,965.  27 


1, 995.  00 
3,  525. 64 
1, 660.  00 
900.  28 
12, 040.  78 
500.  00 


1,013.  53 


749.  35 
990.  00 
2, 115.  31 
560.  00 


Total 


$22,457. 87 


14,420.  3g 
20,  111.  68- 
181, 857. 96' 
59, 221.  OOi 
12,  013.  20> 
5, 054.  27 
6, 079. 19 
73, 474. 08 
70,  700. 00 


8, 894. 24 
34, 402. 01 
57, 652. 95 
76,  771.96 
47, 050.  05 
18, 027.  84 
16, 920.  24 
5, 918.  25 
14, 617. 82 
15, 935.  61 
14,  249.  Oa 
90,827.  59 
12,  681. 44 
14, 125.  27 
8, 903.  00 
68, 069.  57 
1,  002.  31 
8,  563.  31 
25, 958.  06 


16,  873.  78 
6,  726.  78 
15,  684.  26 
13,408.  66 
62, 094.  34 
95, 468.  04 
12, 283.  73 
13,  589.  32 
8, 998. 43 


8,  547.  00 
42,  574. 17 
5, 840.  95 
14,  826.  62 
81,  354.  51 
7, 121.  75 
5,957.11 
17, 247.  88 


7,  759. 17 
30, 862.  00- 
28, 196.  24 
27,  235.  55 
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Table  4. — Expenditures  from  United  States  appropriations  recewed  under 


station 


Alabama _ _ 

Arizona . . 

Arkansas _ _ _ 

California.. . . 

Colorado _ _ 

Connecticut  (State). 
Connecticut  (Storrs). 

Delaware . . 

Florida _ _ 

Georgia . . . . 

Idaho _ 

Illinois . . 

Indiana _ 

Iowa . . 

Kansas _ 

Kentucky . 

Louisiana... _ 

Maine . . 

Maryland-., _ 

Massachusetts . 

Michigan... . . 

Minnesota . . 

Mississippi.. . 

Missouri . . 

Montana. . . . 

Nebraska... . . 

Nevada _ _ 

New  Hampshire _ 

New  Jersey., _ 

New  Mexico _ 

New  York  (Cornell). 
New  York  (State)... 

North  Carolina _ 

North  Dakota _ 

Ohio _ 

Oklahoma _ 

Oregon _ _ 

Pennsylvania . 

Rhode  Island _ 

South  Carolina _ 

South  Dakota _ 

Tennessee _ 

Texas . . . 

Utah _ _ 

Vermont...^. . . 

Virginia _ 

Washington.. . 

West  Virginia _ 

Wisconsin . 

Wyoming _ _ 


Amount 
of  ap¬ 
propri¬ 
ation 


Total- 


$15, 000 
15, 000 
15,  000 
15, 000 
15,  000 
7,  500 
7,500 
15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15, 000 
15,  000 
15,  000 
15, 000 
15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15, 000 
15,  000 
15,  000 
13,  500 
1,  500 
15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15,  000 
15, 000 
15,  000 
15,  000 
15, 000 
15,  000 


Classified  expenditures 


Salaries 


720, 000 


$9, 350.  66 

14,  649. 76 

6,  575.  00 
15, 000.  00 
14, 803. 01 

7,  500.  00 
7, 500.  00 

9,  630.  80 

15,  000.  00 
9, 105.  00 

10,  612.  40 
15,  000.  00 
15, 000.  00 

8,  391.  85 

9,  700. 00 
14,  835. 13 

4,  691.  64 
8,  508.  00 

14,  730.  00 

14,  867.  02 

15,  000.  00 
15,  000.  00 
10, 421.  96 

8,  798.  92 
7, 125.  00 

15, 000.  00 
9, 197.  65 

9,  742. 46 

10,  950.  00 
8, 004.  80 
8,  586.  75 
1,  368.  54 

12,  213.  00 
15,  000.  00 

5,  760.  00 

6,  730.  04 
10, 387.  55 
12,  300.  00 

5,  483.  08 
8,  433.  30 
8,  211.  60 
9. 130.  00 

14,  547.  50 
11, 129. 18 

8,  529.  77 

9,  216.  60 
11, 049.  01 

6.  899.  94 

11,  600.  00 
9, 445. 15 


520,  712.  07 


Labor 

Publica¬ 

tions 

Postage 
and  sta¬ 
tionery 

Freight 
and  ex¬ 
press 

Heat, 
light,  and 
water 

Chemi¬ 
cal  sup¬ 
plies 

$2,  030.  48 
11.  05 

2, 933. 17 

$561.  54 

$369. 91 
.45 
90.70 

$41. 43 

$14. 50 

$180. 62 
67.69 
252.  25 

2,  551.  26 

182. 36 

110. 18 

35. 18 

5.77 

14. 35 

1, 019.  85 

1, 084.  78 

684.  45 

17.  39 

267. 49 

75. 07 

1, 356.  68 
3,  028.  04 

319.  25 
10.  73 

638.  76 
21.00 

234.  51 

600. 43 
5.97 

18.  75 
521.  49 

602.  82 
4,  533.  35 

1,  299.  59 

9.  60 
50.  80 

19.44 
36.  68 

17.19 

27.50 

93.  25 
44.20 

84.  26 
200.  00 

7, 386.  36 
2, 409. 95 

205.  44 
50. 15 
60.  77 

26.  39 
41. 18 

173.  53 
774. 80 

110.  76 

2,  489. 12 
1,  305.  80 
3, 461. 11 

262.  31 
127.  33 
580.  52 

84. 12 
48.31 
15.  20 

202. 77 
90.76 
23. 18 

53.  93 
1,  398. 44 

128.  58 
65.22 

2,  308.  86 
786.  05 
1, 105.  70 
3, 145.  00 
3, 139.  24 

757.  46 
856.  31 
3.  00 
1,  601.  31 

794.  38 
764.  50 
435.  66 
128.  98 
84.  80 

7.  90 
312.  21 
3. 15 
110.  03 
27. 13 

35. 00 
700.  00 
122.  46 
332.  02 
5.  28 

27.  48 
79. 85 
265.  42 
180.  78 
374. 12 

205.  98 

379. 18 

213.  77 

35.  00 

1. 14 

38. 16 

3,  715.  75 
2, 879.  91 
2, 001.  60 

991.  53 

4,  017.  84 
2, 412.  3  6 
3,  356. 16 

2,  331. 18 
135.  00 
990. 13 

1, 198. 38 

3,  413.  61 
1, 627.  62 
3,  038.  55 

720.  00 

5,  544.  00 

290.  24 
953. 15 

402.  60 
218.  60 
63. 44 

612. 96 
45.  60 
20. 93 

1, 140.  83 
784.  78 
99. 50 

20.  95 
53.  60 
24.  81 
191.  94 
88. 04 
1.  52 
74.  04 

1, 480. 19 
702.  03 
971.  64 
1,  296. 99 
490.  72 

263.  30 
162.  86 
97.  35 
423.  76 
120.  00 
15.  20 
732.  46 
331.  72 
36. 41 

212.  51 
17. 82 

11.24 
96.  41 
176.  95 
47.  63 

1,  200. 41 

57.99 
69. 93 
41.61 

42.  79 
59.  88 
118. 85 
9.  25 
230. 35 
846. 15 

1, 134. 45 
282.  04 
1, 372.  96 

1,  294. 46 
158. 40 

377. 84 

25. 48 

81,  667.  41 

20, 513.  29 

8, 473. 23 

1,  866. 86 

7, 067.  29 

6,  202.  65 
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the  aet  of  March  2,  1887  {Hatch  Act),  for  the  year  ended.  June  30,  1928 


Classified  expenditures 


Seeds 

plants, 

and 

sundry 

supplies 

Ferti¬ 

lizers 

Feeding 

stuSs 

Library 

Tools, 
imple¬ 
ments, 
and  ma¬ 
chinery 

Fmmi- 

ture 

and 

fixtures 

Scien¬ 

tific 

appa¬ 

ratus 

Live¬ 

stock 

Travel¬ 
ing  ex¬ 
penses 

Con¬ 

tingent 

ex¬ 

penses 

Build¬ 

ings 

and 

land 

$196.  77 

$371.  71 

$603. 00 

$399.  66 

$167.  72 
43. 10 
129.  67 

$68.  59 

$41. 55 
31.50 
514.  42 

$148. 01 
177. 14 
558. 35 

$453.  85 
18.  99 
54.  68 

$0. 32 

361. 23 

89.  25 

489. 12 

64.61 

16.31 

$27.44 

I 

.45 

33.  47 

72.  35 

8. 00  i 

1.67 

25.75 

. . 1 

107.  56 

96.35 

529.  90 

189.  60 

857.  78  ; 

348. 43 

21.55 

69.00 

636. 18 
269.  87 

64. 19 

293. 14 
5. 00 

405.  03 
9.  30 

122.20  1 
27.  00 

19.  80 

250.  00 

936.  08 
449.  80 

23.  00 

16. 40 

. i 

1, 484. 42 
97. 30 

104.  or 

2, 832.  25 

23.  96 
282.  74 

14.  90  ! 
11.89  1 

31.  73 
11.  46 

74.  99 
192. 35 
80.61 

11.  73 

43.69 
192.  71 
1.00 

199.  50 

106.  75 
1, 972. 40 

1,  705.  45 
17.  27 
2. 33 

i 

250.  00 

11.  25’ 

502.  25 
38.  05 

6.52 

245. 41 

279. 36 
57.  09 
132.  98 

' 

634.  71 
542.  69 
69.  47 

112. 89 
2,  656.  24 
513.  57 

24.  51 
503.  72 
87.  90 

331.98 
21.  71 
189.  60 

.27 
12.  00 
155.  22 

431.  26 
334.  93 
1, 142.  47 

4. 10 
55. 83 

209.  45 

109.  80 
172.  00 

1. 10 

217.  74 
119. 12 
i  174. 84 
309. 30 
421.  83 

658. 84 

14.35 
362. 18 
76.  70 
1.  26 
30.  88 

40.  65 
2. 15 
118.  30 
386.  74 
238.  73 

419.  07 
63.88 
273.  20 
59.  91 
56.  53 

488.  97 
655.  89 
825.  64 
149.  81 
9.79 
43.  32 
1,441.17 

31.  70 
24.  57 
33. 16 
191. 38 

68.  93 
7. 00 
362.  73 
153.  30 

460.  22 
208.  05 

1.68 

37.72 

360. 00 
34. 85 
13.  92 

'"'i.'io' 

357.  70 
88. 14 

101.  21 

78.  70 

292.  69 

306.  67 
625. 02 
983.  55 
155.  63 
723.  65 
690. 38 

392. 15 

170. 15 

156.  00 

''"’3.'25' 
45.23 
473.  96 
400. 00 

1,  689.  94 
567. 85 
628. 14 

151.  93 
629.  73 
166.  00 
2.61 
537.  70 
323. 16 
172.  70 
133. 32 

4.73 
190.  54 

379. 35 
237.  03 

389.  00 

37.  60 
16. 18 

360.  00 
129.  65 

716.  20 
446.  61 

3.  00 

354.  64 
600. 00 
648.  78 

495.  98 
328.  72 
7.  50 
509.  74 

98.93 
236.  96 
117.  78 
58.  45 

100. 00 

586. 16 
238.  35 

10.  00 

737.04 

420.  57 
14.  59 

99.  95 
164. 44 
29.50 

36. 44 

214.  53 

.60 

168.  00 

243. 33 
254.  21 
407. 19 
61.44 
1, 323.  25 
168.  61 

1,  519.  50 

5.  50 
370. 36 
274.  81 

35. 83 

533. 11 
123. 14 

84.  00 

590. 11 
422. 41 

64.00  i 
196.41  i 
153.  20 
5.50 

896.  55 
248.  53 
256.  57 
743.  69 
1, 133.  73 
35.24 
10. 85 

60. 33 
13.43 
10. 12 
409. 19 

36.  48 
104. 15 

5.  00 
7.  70 

276.  24' 
95.  78 

1.-20 

25.  25 
11.  00 

1,342.23 
387.  22 

7.40 

406.  05 

12, 487. 32 

3, 124.  92 

16, 456.  60 

5, 052. 85 

8, 290. 43 

3,998.51 

5, 242.  72 

1, 467.  99 

14,  511. 20 

88.67 

2,  775.  99 
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Table  5. — Expenditures  from  United  States  appropriations  received  under 


station 


Classified  expenditures 


Amount 
of  appro¬ 
priation 

Salaries 

Labor 

Postage 
and  sta¬ 
tionery 

Freight 
and  ex¬ 
press 

Heat, 
light,  and 
water 

Chemical 

supplies 

Seeds, 

!  plants, 
and  sun¬ 
dry  sup¬ 
plies 

$15, 000 

$11, 050. 00 

$378. 61 

$101. 01 

$111.88 

$139. 47 

$1, 104. 86 

$142. 96 

15, 000 

11, 400. 00 

1, 755. 02 

14.49 

55. 96 

178. 83 

234. 28 

15, 000 

9, 137. 50 

2, 481. 99 

8. 16 

136. 54 

894. 99 

303. 16 

.  15,  000 

15, 000. 00 

15, 000 

15,  000.  00 

7,  500 

7,  500. 00 

7, 500 

7,  500.  00 

15, 000 

11,  254.  00 

745. 30 

3.20 

18.64 

.84 

s 

o 

156. 63 

15,  000 

15,  000. 00 

15,  000 

10,  705. 00 

772. 79 

8.20 

174.  82 

425. 42 

227. 95 

1  161. 44 

15,  000 

10,  762.  38 

2,  003. 11 

32.17 

7. 40 

1, 176. 13 

309. 89 

15,  000 

10,  509.  83 

4,  490. 17 

15;  000 

12,  890. 01 

'  413.  75 

9.82 

25.  81 

488.  38 

130.  27 

15,  000 

8,  971.  86 

2,  899.  38 

49.59 

34.  50 

1, 101.  77 

348. 00 

15,  000 

10,  300. 00 

3,  279. 41 

4.  92 

256. 42 

37.  58 

15,  000 

14;  667.  93 

'  156. 09 

7. 65 

119. 93 

24.58 

15, 000 

10,  925. 01 

1,  565.  66 

31.27 

3. 45 

509. 46 

798. 76 

171. 88 

15,000 

15,  000. 00 

15,  000 

13,  805.  00 

44. 00 

10.  63 

208. 75 

74. 16 

15,  000 

14,  500. 00 

15,  000 

15, 000. 00 

15,  000 

15, 000. 00 

15,  000 

9,  689. 92 

3,  413.  40 

2.00 

36. 72 

no.  30 

71.01 

294. 19 

15, 000 

5, 303.  41 

3,  845. 11 

57. 08 

242.  22 

101. 98 

903. 07 

421.  53 

15, 000 

11,  289.  63 

1,  668.  46 

16. 97 

19.74 

1.25 

197. 55 

292.  37 

15, 000 

15,  000. 00 

15,  000 

11, 049. 07 

2,  530.  72 

25.  85 

8.  54 

60. 19 

33. 31 

15,  000 

12, 174. 00 

1,  204. 07 

67. 01 

23. 91 

356. 19 

90.63 

15,  000 

11,  750.  00 

259. 11 

12.76 

4.  99 

851. 05 

1,  088. 80 

108.  54 

15,  000 

9,  828. 96 

2, 157. 38 

61. 42 

155. 98 

642. 00 

871. 08 

187.  50 

13,  500 

12,  732.  20 

210. 48 

.64 

7.73 

316.  86 

30.00 

1,  500 

1,  500. 00 

15,  000 

11,  920. 00 

293.  66 

59. 31 

200.  27 

38.  60 

508. 47 

86. 49 

15,  000 

15, 000. 00 

15,  000 

9,  794.  99 

3,  698. 19 

11. 47 

229. 92 

126.  29 

11.87 

15,  000 

11, 172.  50 

1,  208. 17 

19.20 

6. 81 

657.  80 

359.  77 

15, 000 

12, 850.  00 

850.  63 

48. 15 

46.08 

51.  27 

486.  52 

207.  69 

15,  000 

14, 083. 81 

429.  09 

.91 

62.76 

83.  23 

15, 000 

10,  280. 17 

1,  595. 02 

11.74 

52. 83 

244.  76 

151. 18 

412.  50 

15, 000 

11,038.37 

1, 499. 76 

161.  33 

30.  94 

382.  30 

204.  66 

246.  50 

15,000 

7,541.58 

4,  348.  03 

47.41 

45.  38 

61. 05 

425.  35 

269.  89 

15, 000 

13,  340. 00 

360.  25 

14.75 

80.  59 

•  152.93 

189.  34 

38.31 

15, 000 

13,  208.  34 

766.  71 

.01 

56. 23 

37.  26 

678.  68 

133.  22 

15, 000 

10, 300.  08 

2, 398.  25 

^.38 

46.00 

980. 06 

170.  27 

15, 000 

10, 404. 17 

2,  350.  75 

8. 95 

46.17 

19.  67 

368. 83 

404.  73 

15, 000 

14, 124.  92 

42.60 

.59 

117. 68 

1.25 

15, 000 

11,  692.  38 

1,  833.  58 

6. 61 

670.  07 

29.40 

15, 000 

11,  287. 46 

515.  73 

4. 98 

2.80 

307. 18 

403. 73 

15,  000 

10,  750. 00 

3,  322.  77 

464. 38 

15, 000 

14, 162. 00 

838. 00 

720,  000 

579, 146.  48 

62, 625.  20 

931. 15 

1,  651.  71 

4, 044.23 

18, 030. 81 

6,411.  75 

Alabama . . 

Arizona. . . 

Arkansas.. . 

California. . 

Colorado . 

Connecticut  (State) 
Connecticut  (Storrs) 

Delaware . . 

Florida. . 

Georgia. . . 

Idaho _ _ 

Illinois.  . . 

Indiana... . 

Iowa.. . 

Kansas... . 

Kentucky. . 

Louisiana. . 

Maine . 

Maryland _ 

Massachusetts _ 

Michigan . . 

Minnesota _ _ 

Mississippi. . 

Missouri . . 

Montana.. . 

Nebraska . 

Nevada. . 

New  Hampshire _ 

New  Jersey. . . 

New  Mexico _ 

New  York  (Cornell) 
New  York  (State).. 

North  Carolina _ 

North  Dakota . 

Ohio... . . . 

Oklahoma . 

Oregon _ 

Pennsylvania. . 

Rhode  Island  i _ 

South  Carolina . . 

South  Dakota . 

Tennessee . 

Texas... . 

Utah . 

Vermont . . 

Virginia . 

Washington . 

West  Virginia . 

Wisconsin . 

Wyoming . . 

Total . 


Including  balance  from  previous  year,  $2,944. 
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the  act  of  March  16,  1906  {Adams  Act),  for  the  year  ended  June  30,  1928 


Classified  expenditures 


Ferti¬ 

lizers 

Feeding 

stuffs 

Library 

Tools, 
imple¬ 
ments, 
and  ma¬ 
chinery 

Furni¬ 
ture  and 
fixtures 

Scientific 

appa¬ 

ratus 

Live¬ 

stock 

Travel¬ 
ing  ex¬ 
penses 

Contin¬ 
gent  ex¬ 
penses 

Build¬ 
ings  and 
land 

$10. 05 
19. 80 
93.38 

$2.43 
67. 57 
267.  62 

$260. 40 
152.  70 
109. 47 

$13. 44 

$1,  626. 54 
14.  69 
814. 85 

$57.  20 
727. 41 
420. 17 

$1.15 

$379. 25 

$274. 13 

38. 57 

$9. 45 

10.  02 

34. 48 

5.70 

563.  50 

797. 44 

209.  89 

.34 

29.38 

1, 560. 39 
123. 65 

6. 15 

143. 41 
7.44 

10.  80 
80.  58 

462. 52 

269. 01 
495.  75 

42.72 

1.  50 

627. 46 
863. 10 
743.  30 

23.  58 
2.38 

241. 62 
628.76 
29.  28 
23. 82 
356.  72 

123. 32 

25.  98 
23. 13 
11.  00 

23.28 

54.  25 

326.40 

4. 65 

7. 04 

90.52 

225.  60 

8. 15 

2.  75 

135. 15 

175.  62 

192. 11 

2. 80 

555.  46 
500.  00 

107.  09 

143.  56 

5.  00 

809. 10 
394. 30 
376. 37 

223.  64 
464.  29 
442.  55 

135. 00 
331.  82 
61.00 

59.  46 
100.08 
555.91 

1.  60 
1.00 

5. 10 
25.61 
22.50 

2,  624.  29 

184.  21 
37.  75 

17.  95 

842.19 
131. 06 

6. 30 

9.  58 
63.  30 
123. 45 

120. 40 

313. 85 
140.  90 
48. 13 
50. 67 

282. 88 
32.  75 
377.  32 
25.  20 

92.71 
274. 40 
185. 00 

1.50 

46.41 

371. 84 
399. 61 
282. 63 

169. 16 

23.  50 

7. 40 
6.  89 

170.00 

4.  50 

133.  98 

10.34 

800. 06 

944.  32 

58.51 

1, 131.  94 

1. 14 

220. 04 
109.  25 
148.  26 
25. 45 
15.73 
154. 02 
26.51 
169. 13 
25. 30 
188. 87 
138.  27 
3.00 
8.40 
206.34 
14. 65 

30.00 

61.25 
290. 43 

197. 12 
220.  50 
141.  79 

1, 113. 16 
578.  51 
523.  25 
49.90 
201. 57 

349. 12 
330.  62 

99.60 

1,  318.  81 
254.  50 

704.  35 

53. 12 

10.00 
51.  00 
14. 00 
537.  50 

34. 13 
18.24 

4.  80 
80.  25 
24.  25 

39. 10 

1,  035.  70 

2.  40 

30.  00 

144.  32 
18. 96 
481.  09 
3.00 

320. 11 
150.00 
498.  20 
38.  54 

82.  99 

67.  01 

297.  00 
28.  93 
8. 85 

230.  00 
60.  98 
10.00 
1.80 
19. 12 

20.00 

5.50 

575. 72 
141. 18 
75. 44 
554. 16 
432.06 

113.00 

674. 10 
303.  90 

21. 40 

48. 00 

5.  54 

40.50 

65.  30 
7.  00 

72.87 

395. 14 
186.20 

45. 90 
7.50 

1,  261. 47 

11,  911.21 

1, 153. 37 

4,  666. 82 

1, 875.  98 

13,  707.  56 

2, 411. 16 

7,  066. 31 

549.  25 

2,  555.  54 
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Table  6. — Expenditures  from  United  States  appropriations  received  under  the 


Classified  expenditures 


Station 

Amoimt 

of 

appro¬ 

priation 

Salaries 

Labor 

Publica¬ 

tions 

Postage 

and 

station¬ 

ery 

Freight 

and 

express 

Heat, 

light, 

and 

water 

Chemical 

supplies 

Alabama . . 

$40, 000 

$21,  556.  67 

$6,493.  32 

$18.  75 

$263. 35 

$577.  76 

$183.  60 

$1, 800.  71 

Arizona- . . 

40, 000 

25,441.  54 

1,  878.  86 

117.  60 

76. 98 

70.  05 

74. 79 

452.04 

Arkansas.. . 

40,  000 

29, 501. 11 

1,899.08 

2,  774.  51 

626.  07 

85.  21 

32.54 

467.  02 

California . 

40, 000 

35, 178. 15 

4, 821.  85 

40,  000 

31, 150.  74 

911.  68 

319. 15 

245. 83 

47.  50 

527. 09 

Connecticut  (State).. 

20,  000 

10,  659.  66 

3, 143. 47 

73.  07 

15.98 

475.  34 

Connecticut  (Storrs).. 

20;  000 

10, 461.  65 

7,  026. 17 

243.  29 

40,000 

26,  228.  01 

1,  259.  37 

504.  50 

148.  52 

114.  31 

483.  84 

1, 675.  73 

Florida. . 

40, 000 

25, 905.  63 

2, 644.  01 

699.  02 

1,  340. 12 

10. 73 

71.  62 

1,  478.  01 

Georgia . . . 

40,  000 

24,  780.  00 

5,  270.  33 

535.  00 

289.  75 

280.  41 

970. 71 

442.  86 

Idaho . . . 

40, 000 

25, 007.  48 

2, 472. 12 

,  2,  226.  62 

116.  08 

236.  51 

^  199.  69 

Illinois _ _ _ 

40,  000 

24,  500. 46 

5,  311. 15 

1, 158.  55 

628.37 

116. 18 

503.  82 

Indiana . . . 

40,  000 

26, 250.  00 

6, 491.  96 

1  670. 54 

224.  82 

20.61 

2.45 

29. 18 

Iowa.. . . . 

40,  000 

21, 443.  56 

6,  612.  98 

1,  502. 45 

525. 12 

32. 08 

22.51 

361.  57 

Kansas  _  _ 

40,  000 

22, 499.  93 

12,  307.  52 

17.  70 

129. 74 

130. 98 

568.  69 

Kentucky . . . 

40,  000 

33, 874.  07 

1,  819.  89 

225.  73 

169.  79 

25.  74 

415.  61 

Louisiana _ _ _ 

40',  000 

i  25, 473. 45 

6, 895.  88 

145.04 

486.  70 

338.  88 

481.  58 

Maine _ _ _ 

40,  000 

i  32, 356. 18 

33.  00 

430.  54 

101.  59 

5.  46 

412.  41 

Maryland . . 

40,  000 

1  30, 847. 99 1 

3,  295. 15 

171.  73 

12. 95 

348. 42 

Massachusetts . . 

40,  000 

,  30,  072.  50 

1, 316.  46 

1,  557. 03 

251.  26 

10.  61 

577.  57 

Michigan.. 

40,  000 

‘  28,  778.  97 

5, 138.  52 

521.  87 

653.  70 

20. 48 

834.  92 

Minnesota _ 

40,  000 

32,  777.  08 

1, 950.  00 

912.  60 

55.  21 

20.  26 

109. 49 

Mississippi-. . 

40,  000 

25,  322. 47 

6,693.97 

427.  32 

188.  79 

578.  49 

226.  45 

93.34 

Missouri . 

40,  000 

17,  763.  09 

I  8,065.84 

1,  508.  50 

461.  81 

274.  28 

335.  24 

1,  681.  41 

Montana  .  ... 

40,  000 

25,  846.  26 

!  4,  034.  38 

44.  40 

279.  31 

55. 39 

626. 10 

Nebraska . . 

40,  000 

26, 996.  67 

1  2, 981.  75 

187.  89 

96.24 

124.  69 

19. 10 

283.  86 

Nevada _ 

40,  000 

21, 135.  00 

6, 482.  87 

670.  58 

138.  90 

153.  83 

159.  77 

New  Hampshire . 

40,  000 

25, 951. 36 

1  3,  787.  65 

584.  87 

107.  94 

52.49 

474.  02 

New  Jersey _ 

40,  000 

29,  792.  50 

i  1, 996.  81 

54.  50 

61.  72 

14.  06 

543. 12 

i,  411.  95 

New  Mexico _ 

40,  000 

17,  518.  06 

,  5,611.57 

887.  03 

216.  58 

480.  64 

163.  95 

65.  77 

New  York  (Cornell).. 

36,  000 

31,  245.  82 

{  763. 44 

81.40 

456.  99 

40.01 

480. 37 

New  York  (State) _ 

4,  000 

2, 166.  64 

1, 383.  36 

1 

North  Carolina . 

40,  000 

'23,  on.  47 

2,  724.  02 

413.  28 

204.  57 

181.  84 

64.  77 

581.  03 

North  Dakota 

40,000 

37,  354.  54 

23.  52 

43.  72 

Ohio . . . 

40,  000 

27,  581.  25 

4,  710.  95 

252.  00 

234.  65 

4.  99 

291.  36 

812. 38 

Oklahoma . . 

40,  000 

26,  028.  05 

4, 491.  37 

100.  00 

421.  94 

28.  53 

22.49 

1, 138.  41 

Oregon. . . 

40,  000 

22, 362. 92 

7, 143. 89 

1,  003. 76 

220. 46 

116. 37 

35.  54 

689.  86 

Pennsylvania _ 

40,  000 

25, 123.  20 

2, 835.  36 

1,  749. 18 

337.  99 

337.  29 

139.  92 

533.  07 

Rhode  Island _ 

40,  000 

24,  019.  66 

5,  078.  90 

241.  90 

277.  28 

194.  22 

456.  71 

192.  76 

South  Carolina _ 

40,  000 

24,  848.  28 

5,  603.  13 

941.  84 

513.  26 

59.74 

306. 45 

South  Dakota . 

40,  000 

22, 918.  98 

1  4:854.83 

2, 956.  25 

483.  04 

49.  34 

14.  93 

785.  93 

Tennessee  .  .. 

40,  000 

31,  636.  65 

[  1,381.15 

53.  89 

201.  28 

185. 14 

1,  001.  55 

TftXRS 

40,  000 

19, 351.  67 

8, 950.  36 

703.  33 

230.  30 

2, 638. 99 

Utah-.-- _ _ 

1  40, 000 

26,  860.  30 

4,002.49 

538.  56 

551.  84 

276. 46 

8.  30 

495. 01 

Vermont . . . 

1  40, 000 

22, 791.  75 

1  5, 749. 11 

1,  636.  99 

916. 04 

62. 38 

508. 15 

325. 39 

Virginia . 

40,  000;  23,  539. 08 

1  5, 437.  43 

315.  70 

551.  42 

37. 38 

9.  99 

495. 23 

Washington _ _ 

1  40, 000  25, 179. 18 

5,  501. 39 

2,695. 05 

216. 11 

19.  35 

6. 30 

46.31 

West  Virginia _ 

i  40. 000 

27. 584.  56 

1  4,  083.  76 

65.  31 

174, 46 

.  40.00 

299. 01 

Wisconsin.  ..  .  .. 

1  40,  OOOi  22,  734.  79 

1  12,691.58 

44.53 

113. 26 

1.50 

553.  74 

Wyoming _ _ . _ 

1  40. 000  27. 814. 33 

4, 487. 20 

853. 70 

45.19 

104.  41 

127, 51 

Total . 

1, 920,  OOO'l,  259,  223.  36  220, 544.  85 

11  1 

31, 262.  57 

15, 189.  60 

6,  ^8.  21 

5,  538.  60 

28,460.97 
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a€t  of  Fedruary  24,  1925  {Purnell  Act),  for  the  year  ended  June  SO,  1928 


Classified  expenditures— Continued 


Seeds, 
plants, 
and  sun¬ 
dry 

supplies 


Ferti¬ 

lizers 


Feeding 

stuffs 


Library 


Tools, 
imple¬ 
ments, 
and  ma¬ 
chinery 


Furni¬ 
ture  and 
fixtures 


Scientific 

apparatus 


Live¬ 

stock 


Traveling 

expenses 


Con¬ 

tingent 

expenses 


Build¬ 
ings  and 
land 


$657. 53 
2,  285.  63 
73. 13 


$232. 94 
81.  82 


$294. 13 


$255. 88 


143. 88 


372.  57 


$1, 248.  60 
642.  60 
226. 70 


$456. 03 
365. 00 
167. 39 


$3, 201.  54 
3, 545.  32 
1,  064. 96 


$29.  00 


$2, 629. 64 
4,967.  771 
2,  515.  06 


$100. 55 


50.77 


61. 
27. 
10. 
753. 
328. 
514. 
221. 
112. 
225. 
1, 132. 
166. 
105. 
983. 
249. 
484. 
146. 
851. 
178. 
415. 
1,611. 
570. 
145. 
538. 
492. 
168. 
2,  513. 
241. 


8. 80 


7.  65 
1, 619.  02 


276. 24 
269.  52 
214. 15 


1, 647.  96 
154.  09 
3, 495. 86 
559.  97 
95.  26 


16.08 

246.02 


21.  00 


443.  24 
36.15 


2, 429. 97 
134.  98 
999. 85 
491.  02 
25.  50 


125.25 
86.  22 
14.24 
12.  50 
21.43 


146.  80 


284.  61 

”78.'i5 
250.  42 
18.00 
72.  85 
59. 10 


256.  91 
60.64 
117.  58 
793. 17 
3, 361.  54 
515.  20 
3,  018.  21 
2,  891.  65 
131.  50 
492.  66 
2,  085. 47 
619. 76 


149.  81 
14.  00 
.87 
5.  00 
32.49 
76. 92 


66.  34 
20.49 
376.  20 
6.  00 
7.75 
24.  47 
107. 35 
7.  67 
10.84 


689.  51 
76.  53 
576.  31 
694.84 
980.  36 
209. 78 
471.  21 
418. 04 
162. 46 
354. 14 
339.  72 
916.  52 
164.06 
93.  38 
1, 088.  84 
1, 002. 89 
455.  58 
187.  74 


113.  00 


4. 35 


3,961. 

258.  50 
4,  514.  43 
1, 845.  96 


5.  01 


14.  75 
272.  80 


27  35 


195. 80 
2,  on.  65 
693.  67 
1,  329.  46 


16.  34 

’i^.’72 


27.00 


573,  25 
499,  72: 
283.  41 


89.  50 
34.80 


3, 198.  24 
345.33 
1,465.40 


47.00 
250.  63 
83. 00 
15.00 
41.  39 
108.  74 
46.  70 
20.00 


4.50 


363.  20 
279.  34 
545.  06 
211.  26 
1,  279. 99 
126. 76 
300.44 
345.  55 


1, 339.  35 
395.  67 
90.22 
234. 89 
242.  38 
45.  94 
1,  515.  55 
1,  082.  75 
590.  27 
295.  07 
779. 72 
620.  62 
677.  61 
942. 74 
182.  59 


341.  09 


135.  23 
819.  71 
2, 245.  52 
1, 198.  45 
672.  76 
204.  74 
446. 95 
730.  84 
20.  98 
340.  96 
485. 48 
279. 99 
163. 80 
119.  78 
387.  20 
737. 04 


516.  54 
712.  60 


436. 48 
1, 345. 47 


1, 132. 04 
1, 190.  82 
465.82 
166. 17 
1,  576.  65 
604. 92 
874. 48 


16.10 


1, 131. 
998.  93 
591. 89 
636.  86 
1, 051.  72 
796.  34 
604.  36 
93.  05 
134.  51 
2,  051.  67 
685.  93 
712.  62 
342.  98 
412. 


53. 45 


1, 245.  52 
2, 171.  59 
957. 46 
266.  61 
986. 78 
689.  22 
509.  37 
1, 134.  39 
170.  59 
5.  54 
919.  97 
508.  62 
1, 641. 29 
4.  50 
820. 29 
1, 387,  87 
1, 188. 35 
1, 587.  90 
2, 047.  98 
212.  68 
912.  63 
1, 377.  67 
73.87 
461.  46 
450.  00 
852. 65 


197.  57 
3, 043.  25 
103. 91 


560.  37 
2, 059.  52 


899.  37 


561.  54 
56.91 
27.  00 
236.23 
92.  20 
369.  90 
49.22 
432.  92 
250.  00 
331. 00 
6.  25 
3,  289.  52 
31.50 


3,404.  66 
1, 750.  60 
2,242.11 
2, 085. 74 
3, 224.  31 

888.  27 
5, 169.  91 
3,  551.  98 
4, 645.  84 
2, 919.  94 

484.  73 

2,  027. 70 
1,  833.  57 
2, 899.  54 
2, 627. 53 
3, 206. 19 
2, 136.  40 
1,  554.  50 
1,  079. 12 
1, 137. 05 
5,  044.  74 
1,  997. 65 
4, 098.  40 

3,  264.  54 
2, 270.  27 
4,351.31 

811.  55 


$340.  00 
25. 92 


1,975.21 
151.  08 


27. 35 
23.  55 


1, 827. 79 
209. 03 
26.  55 


16.  59 


60.  00 


6. 00 

18.  00 


907.  66 


7.35 
15. 26 


712. 16 
19.  32 


169. 13 
94.41 
47. 39 
40.30 


22.25 
2.  00 
2.40 


170. 17 
176.  50 
511.  59 


14.  07 
10. 46 
24. 80 
95.  00 


2,  277. 05 


1, 260.  85 
355.  30 
2.00 
937.  45 
626. 10 
1,  663. 18 
338.  93 
886.  09 
600.  05 
2, 143.  49 
583.53, 
1, 449.  56 
48.  56 
226.  27 
3.  25 


808. 78 
658.75 
396. 85 
2, 018. 25 
177.88 
783.  02 
1, 101.  62 
911.  57 
3,  587. 17 
77.  23 
246.08 
429.  07 
508.  59 
1,  019. 17 
377.  94 
197. 18 


1,  074.  50 
66.  00 
144.  00 
8.  00 


56.  25 


87.  50 
7.50 


133.  98 
377.  23 


3,  012.  011 

2,  238. 18' 

73.  32l 
730.  23 
3, 928.  68 
5,  041.  97 
811. 06 
5,  001.  73 

3,  074.  30 
1,  269.  51 

1,  629. 89 
4,116.  26 
1, 873. 92 
7, 237.  06 
3, 078.  82 

2,  234.  49 
1,  801.  40 
3, 569.21 


25, 151. 47  3, 068.  54  46, 001.  98  2, 866.  52  25,  562.  06  29, 668.  06  45, 477. 72  16,  859. 19  131,  542.  66  2,  539.  00  24, 804.  64 


107.  50 


1, 229.  67 
350.  38 
2, 314.  05 
284.  01 
1,  351.  87 
5.  60 


1,  518.  66 


1  12 


3, 651.  04 


55.  48 

1,  656. 87 
917.  75 
666.  80 

2,  664.  86 
882.  00 


20.  27 
98. 10 
16. 17 
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Table  7. — Disbursements  from  the  United  States  Treasury  to  the  States  and 
Territories  for  agricultural  experiment  stations  under  the  acts  of  Congress 
approved  March  2,  1887,  March  16,  1906,  and  February  21/,  1925 


state  or  Territory 

Hatch  Act 

Adams  Act 

Purnell  Act 

1888-1927 

1928 

1906-1927 

1928 

1926-27 

1928 

Alabama.. . . 

$598, 956.  42 

$15,  000 

$296,  619.  89 

$15,  000 

$50, 000. 00 

$40,000 

Arizona . . . 

564, 803. 10 

15, 000 

299, 955.  61 

15, 000 

50, 000. 00 

40,  000 

Arkansas... - - - - 

598, 139. 12 

15, 000 

299, 900.  00 

15,  000 

50, 000. 00  , 

40, 000 

California . 

600, 000.  00 

15, 000 

299, 926.  84 

15,  000 

50,  000. 00 

40, 000 

Colorado  . . 

599,  718.  82 

15, 000 

298,  638.  93 

15,  000 

50,  000.  00 

40, 000 

Connecticut _ 

Dakota  Territory . . 

600, 000.  00 
56,  250.  00 
598,  382.  87 

15,  000 

300, 000.  00 

15, 000 

50, 000.  00 

40, 000 

Delaware _ _ 

15, 000 

295, 475. 12 

15, 000 

49,  295. 10 

40,000 

Florida - - - - 

599,  966.  04 

15,  000 

299, 996.  06 

15, 000 

46,  523.  74 

40, 000 

Georgia . . 

595,  593. 43 

15,  000 

287, 092.  87 

15, 000 

50, 000.  00 

40,000 

Idaho . 

524,  324. 13 

15, 000 

295, 842.  22 

15, 000 

50, 000.  00 

40,000 

Illinois . . . . . 

599,  564.  95 

15,  000 

299,  851.  62 

15,  000 

50, 000.  00 

40,000 

Indiana . 

599, 901. 19 

15,  000 

300, 000.  00 

15,  000 

50, 000. 00 

40,000 

Iowa  . . . . . . 

600,  000. 00 

15, 000 

300, 000.  00 

15, 000 

47, 965. 17 

40,000 

Kansas  . . . . 

599,  995. 00 

15, 000 

300, 000.  00 

15, 000 

50, 000.  00 

40,000 

Kentucky . . . . 

599, 996.  57 

15, 000 

300,000.  00 

15, 000 

50, 000. 00 

40, 000 

Louisiana . . 

600,  000.  00 

15, 000 

300, 000.  00 

15,  000 

50, 000. 00 

40.000 

Maine . . . . 

599,  999.  62 

15, 000 

300, 000.  00 

15,  000 

50, 000.  00 

40,  000 

Maryland . . . 

599, 967. 40 

15, 000 

299,  236.  48 

15,  000 

50, 000. 00 

40,000 

Massachusetts . . 

599,  617.  70 

15, 000 

300, 000.  00 

15,  000 

50,  000.  00 

40,  000 

Michigan . . . 

599,  676. 10 

15, 000 

296,  341.  20 

15,  000 

50, 000. 00 

40,000 

Minnesota.. . . . 

599, 917.  78 

15, 000 

299,  345.  00 

15,  000 

50,  000.  00 

40,000 

Mississippi . . . 

600, 000.  00 

15, 000 

300, 000.  00 

15,  000 

50,  000.  00 

40, 000 

Missouri . . 

595, 097.  24 

15, 000 

299, 999.  90 

15,  000 

50, 000. 00 

40, 000 

Montana . . 

510, 000.  00 

15,  000 

297, 417.  04 

15, 000 

50, 000.  00 

40,000 

Nebraska . 

599, 932. 16 

15, 000 

300, 000. 00 

15, 000 

50, 000.  00 

40,000 

Nevada... . . . . 

599,  214.  32 

15,  000 

298, 180.  28 

15, 000 

50, 000. 00 

40,000 

New  Hampshire . . 

600, 000.  00 

15, 000 

300,  000. 00 

15, 000 

50, 000.  00 

40,000 

New  Jersey... . 

599, 949. 97 

15,  000 

299, 392. 06 

15, 000 

50,  000. 00 

40,000 

New  Mexico... . . 

564,  509.  05 

15, 000 

300, 000.  00 

15,  000 

50, 000.  00 

40, 000 

New  York... . . . 

599,  757. 18 

15, 000 

299, 463.  01 

15,  000 

50, 000.  00 

40, 000 

North  Carolina . 

600, 000.  00 

15, 000 

285, 000.  00 

15,  000 

50, 000.  00 

40, 000 

North  Dakota . . 

541,  502.  26 

15, 000 

299,  638.  85 

15,  000 

50,  000.  00 

40, 000 

Ohio.  _ _ _ _ _ 

600, 000.  00 

15,  000 

298,  514.  02 

15,  000 

50, 000.  00 

40,000 

Oklahoma _ _ 

524, 002. 16 

15, 000 

279,  535.  19 

15,  000 

50, 000.  00 

40, 000 

Oregon.'... . . 

585, 156.  64 

15,  000 

295, 000.  00 

15,  000 

50, 000. 00 

40,000 

Pennsylvania... . 

599, 967. 43 

15,  000 

299, 995. 41 

15,  000 

50, 000.  00 

40,000 

Rhode  Island. . 

600,  000.  00 

15, 000 

297, 464.  20 

12,  056 

50, 000. 00 

40,000 

South  Carolina... . 

599,  542. 15 

15, 000 

298, 460. 12 

15,  000 

50,  000.  00 

40, 000 

South  Dakota... . 

543,  250.  00 

15,000 

295, 000. 00 

15, 000 

50,  000.  00 

40,000 

Tennessee . 

600, 000.  00 

15,  000 

300, 000.  00 

15, 000 

50, 000.  00 

40,000 

Texas.. . 

600, 000.  00 

15, 000 

297,  592.  26 

15, 000 

50,  000.  00 

40,000 

Utah . . . . 

465, 000.  00 

15, 000 

299, 821. 94 

15,  000 

50, 000. 00 

40,000 

Vermont.. . . . 

600, 000.  00 

15,000 

300,  000. 00 

15, 000 

50,  000. 00 

40,000 

Virginia... . 

597,  824. 12 

15,  000 

299, 949.  01 

15, 000 

50,000.00 

40,000 

Washington... . 

537, 102.  65 

15, 000 

296, 080.11 

15, 000 

50, 000. 00 

40,000 

West  Virginia . 

599, 968.  71 

15, 000 

297, 859. 12 

15, 000 

50, 000. 00 

40,000 

Wisconsin . . . . 

600,  000.  00 

15, 000 

300, 000. 00 

15, 000 

50, 000. 00 

40,000 

Wyoming. . 

585,  000. 00 

15, 000 

300, 000.  00 

15, 000 

50,000. 00 

40,000 

Total . 

28, 181,  546. 28 

720, 000 

14,  302,  584. 36 

717, 056 

2,393,784.01 

1, 920,000 

o 


ADDRESS  IIST  OP  AGRICDITDRAL  EXPEEIHENT  STATIONS 


Alabama. — Auhurn,  M.  J.  Funchess,  Director. 

Alaska. — Sitka,  H.  W.  Alberts,  Director. 

Arizona. — Tucson,  E.  D.  Ball,  Director. 

Arkansas. — Fayetteville,  Dan  T.  Gray,  Director. 

California. — Berkeley,  E.  D.  Merrill,  Director. 

Colorado. — Fort  Collins,  C.  P.  Gillette,  Director. 

Connecticut, — New  Haven,  W.  L.  Slate,  Director;  Storrs,  W.  L.  Slate,  Director. 
Delaware. — Newark,  C.  A.  McCue,  Director. 
li'LORiDA. — Gainesville,  Wilmon  Newell,  Director. 

Georgia. — Experiment,  H.  P.  Stuckey,  Director. 

Guam. — Guam,  C.  W.  Edwards,  Director. 

Hawaii. — Honolulu,  J.  M.  Westgate,  Director. 

Idaho. — Moscow,  E.  J.  Iddings,  Director. 

Illinois. — Urhana,  H.  W.  Mumford,  Director. 

Indiana. — La  Fayette,  J.  H.  Skinner,  Director. 

Iowa. — Ames,  C.  P.  Curtiss,  Director. 

Kansas. — Manhattan,  L.  E.  Call,  Director. 

Kentucky. — Lexington,  T.  P.  Cooper,  Director. 

Louisiana. — Baton  Rouge,  C.  T.  Dowell,  Director. 

Maine. — Orono,  W.  J.  Morse,  Director. 

Maryland. — College  Park,  H.  J.  Patterson,  Director, 

Massachusetts. — Amherst,  P.  J.  Sievers,  Director. 

Michigan. — East  Lamsing,  V.  R.  Gardner,  Director. 

Minnesota. — University  Farm,  St.  Paul,  W.  C.  Coffey,  Director. 

Mississippi. — A^  and  M.  College,  J.  R.  Ricks,  Director. 

Missouri. — Columbia,  F.  B.  Mumford,  Director. 

Montana. — Bozeman,  F.  B.  Linfield,  Director. 

Nebraska. — Lincoln,  W.  W.  Burr,  Director. 

Nevada. — Reno,  S.  B.  Doten,  Director. 

New  Hampshire. — Durham,  J.  C.  Kendall,  Director. 

New  Jersey. — New  Brunswick,  J.  G.  Lipman,  Director. 

New  Mexico. — State  College,  Fabian  Garcia,  Director. 

New  York. — Geneva  (State  Station),  U.  P.  Hedrick,  Director;  Ithaca  (Cornell  Station), 
A.  R.  Mann,  Director. 

North  Carolina. — State  College  Station,  Raleigh,  R.  Y.  Winters,  Director. 

North  Dakota, — State  College  Station,  Fargo,  P,  F.  Trowbridge,  Director. 

Ohio. — Wooster,  C.  G.  Williams,  Director. 

Oklahoma. — Stillwater,  C.  P.  Blackwell,  Director. 

Oregon. — Corvallis,  J.  T.  Jardine,  Director. 

Pennsylvania. — Stat-e  College,  R.  L.  Watts,  Director. 

Porto  Rico. — Mayaguez,  D.  W.  May,  Director. 

Rhode  Island. — Kingston,  B.  E.  Gilbert,  Director. 

South  Carolina. — Clemson  College,  H,  W.  Barre,  Director. 

South  Dakota. — Brookings,  J.  W.  Wilson,  Director. 

Tennessee. — Knoxville,  C.  A.  Mooers,  Director. 

Texas. — College  Station,  A.  B.  Conner,  Director, 

Utah. — Logan,  P.  V.  Cardon,  Director. 

Vermont. — Burlington,  J.  L.  Hills,  Director. 

Virginia. — Blacksburg,  A.  W.  Drinkard,  jr..  Director. 

Virgin  Islands,  U.  S.  A. — St.  Croix,  J.  B,  Thompson,  Director. 

Washington. — Pullman,  E.  C.  Johnson,  Director. 

West  Virginia. — Morgantown,  P.  D.  Fromme,  Director. 

Wisconsin. — Madison,  H.  L.  Russell,  Director. 

Wyoming. — Laramie,  J.  A.  Hill,  Director. 
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